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Learning Objectives

At the end of this session, learners should be able to:

1.

Identify clinical scenarios in which cardioversions and
procedural sedation are indicated

Recognize interprofessional roles involved in procedural
sedation for cardioversion

Assess specific factors to determine the most appropriate
sedative agent for cardioversion
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Abbreviation Key

AAAAI — American Academy of Allergy Asthma &

Immunology

afib — Atrial fibrillation

ACEP — American College of Emergency Physicians

ACLS — Advanced Cardiovascular Life Support

APP — Advanced Practice Partner

ASA — American Society of Anesthesiologists

ASGE — American Society for Gastrointestinal

Endoscopy

BP — Blood pressure

Cl — Confidence interval

cm — Centimeters

CNS — Central nervous system
DCCV - Direct current cardioversion
EC — Electrical cardioversion

ED — Emergency department

EEG — Electroencephalogram

EKG — Electrocardiogram

EP — Electrophysiology

GABA — Gamma-aminobutyric
acid

GERD — Gastroesophageal Reflux
Disease

HFpEF — Heart failure with
reduced ejection fraction

HR — Heart rate

Ht — Height

IV —Intravenous

kg — Kilograms

LOC - Level of consciousness
MAP — Mean arterial pressure
mg — Milligrams

mmHg — Millimeters of mercury
NC — Nasal cannula

NMDA — N-methyl-D-aspartate

OSA — Obstructive sleep apnea

RR — Respiratory rate
RSS — Ramsay Sedation Score
RVR — Rapid ventricular rate
SBP — Systolic blood pressure
SOB - Shortness of breath

SpO- — Peripheral oxygen
saturation

TEE — Transesophageal
echocardiogram

Wt - Weight
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 Epidemiology

 Background on Cardioversion
Outline * Interprofessional Roles & Responsibilities

 Pharmacotherapy

* Literature Analysis of Efficacy

* Summary

vgs ADVOCATEHEALTH



Advocate Health Midwest*

Insight Into The Number of Cardioversions from January 1, 2025, to December 1st, 2025

Advocate Health Hospital Number of Cardioversions
Aurora St. Luke's Medical Center

Advocate Lutheran General Hospital

Top 5

i Aurora BayCare Medical Center
Hospitals

Advocate Christ Medical Center

Advocate Good Samaritan Hospital

*Southeast region data is not accessible to Midwest residents vgs ADVOCATEHEALTH




Objective: Identify clinical scenarios in which cardioversions and procedural sedation are indicated

e Definition of Cardioversion

Background * Clinical Indications
» Patient Eligibility / Considerations
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What is a Cardioversion?

Cardioversion

* Cardioversion can be achieved
electrically or pharmacologically

* Direct-current cardioversion involves an
electrical shock synchronized with the
intrinsic activity of the heart to restore |
sinus rhythm

Pharmacological Electrical

* A mode of acute rhythm control External Internal

Guideline for the Diagnosis and Management 4": Advocate Health Care | €2 Aurora Health Care Now part of vgs ADVOCATEHEALTH
of AFib. ACC/AHA/ACCP/HRS. 2023



Electrical Cardioversion

Cardioversion
pads Y N

* Electrical cardioversion involves placing pads
on the patient and delivering a specified
number of joules through the heart

* Aninitial energy of 200 J or greater is
recommended for electrical cardioversion
when using a biphasic defibrillator

Miller. Alex's Asteroid Astrology. 2020.

Guideline for the Diagnosis and Management of 4": Advocate Health Care | €2 Aurora Health Care Now part of #gs ADVOCATEHEALTH

AFib. ACC/AHA/ACCP/HRS. 2023.



Indications for Cardioversion

e Arrythmias with cardioversions as a treatment option:
o Atrial fibrillation

Atrial flutter

Supraventricular tachycardia

Ventricular tachycardia

Ventricular fibrillation

O O O O

* Commonly used in tachycardia with HR greater than 150 bpm

Cardioversion and defibrillation for 4": Advocate Health Care | €2 Aurora Health Care Now part of vgs ADVOCATEHEALTH
specific arrhythmias. UpToDate. 2025



Adult Tachycardia With a Pulse Algorithm

1
Assess appropriateness for clinical condition. Doses/Details
Heart rate typically =150/min if tachyarrhythmia. Synchronized cardioversion:
Initial recommended doses:
* Narrow regular: 50-100 J
2 * Narrow irregular; 120-200 J
- ~ - ’ )
Identify and treat underlying cause | . 5\:’?;:5 r;; S[;;O? 0‘:) Tonophasm
* Maintain patent airway; assist breathing as necessary * Wide irregular: defibrillation
* Oxygen (if hypoxemic) dose (not synchronized)

* Cardiac monitor to identify rhythm; monitor blood Adenosine IV dose:
pressure and oximetry

H : L First dose: 6 mg rapid IV push;
n I ca I o n S follow with NS flush.

Second dose: 12 mg if required.

] [ - - .
for Cardioversion s Periston 4 Stabo Wco-GRS Tachycar
Ve

tachyarrhythmia causing: ) i || Procainamide IV dose:
+ Hypotension? Yos ‘ f’!'g::si"c’if:rlgd::ﬂw“sw“ 20-50 mg/min until arthythmia
+ Acutely altered mental status? > suppressed, hypotension ensues,
+ Signs of shock? ‘ * If regular narrow complex, QRS duration increases >50%, or

+ Ischemic chest discomfort? consider adenosine maximum dose 17 mg/kg given.

HemOdynamiC Instability * Acute heart failure? - | | Maintenance infusion: 1-4 mg/min.

6 Avoid if prolonged QT or CHFE.

Amiodarone IV dose:
First dose: 150 mg over 10 minutes.
Repeat as needed if VT recurs.

g Follow by maintenance infusion of
regular and monomaorphic

Y
5
< Wide QRS? Yes
20.12 second .
* Consider antiarrhythmic infusion 1 gy for firet & houwrs.
* Consider expert consultation Sotalol IV dose:

No 4 100 mg (1.5 mg/kg) over 5 minutes.
7 \ Avoid if prolonged QT.

™,

No | e IV access and 12-lead ECG
if available
* Consider adenosine only if

¢ |V access and 12-lead ECG if available
¢ Vagal maneuvers
¢ Adenosine (if regular)
¢ B-Blocker or calcium channel blocker
¢ Consider expert consultation
© 2015 American Heart Association

Algorithms. American Heart Association. 2025
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Indications for Cardioversion
Hemodynamic Instability

Y

Persistent
tachyarrhythmia causing:

Synchronized cardioversion

e Consider sedation

e If regular narrow complex,
consider adenosine

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

¢ |schemic chest discomfort?
¢ Acute heart failure?

Algorithms. American Heart Association. 2025 # Advocate Health Care | &2 Aurora Health Care Now part of + ADVOCATEHEALTH



Prevalence of Atrial Fibrillation

In the United States, it’s estimated that roughly 3-6 million people have afib

Roughly one third of patients with afib are asymptomatic

Numbers are projected to reach 6-16 million by 2050

Prevalence increases with ages greater than 65

Kornej, J Et. Al. Epidemiology of AFib. 2020 4": Advocate Health Care | @2 Aurora Health Care Now part of vgs ADVOCATEHEALTH



Atrial Fibrillation

* Electrical cardioversion can also be used in hemodynamically stable patients
o Initial rhythm control strategy
o Unsuccessful pharmacological cardioversion

* Inrecent onset afib, there is a greater than 85% conversion rate with
electrical cardioversion

* Pharmacological cardioversion has a 70% success rate

Guideline for the Diagnosis and Management of

AFib. ACC/AHA/ACCP/HRS. 2023. ol Advocate Health Care | @2 Aurora Health Care Now part of vgs ADVOCATEHEALTH

Klein. Cardioversion in Non-valvular Afib. 2015.



Cardioversion Complications

ST segment and T wave changes

* Arrhythmia and conduction abnormalities
e Myocardial dysfunction

* Pulmonary edema

* Necrosis

e Cutaneous burns

e Stroke

Cardioversion and defibrillation for specific arrhythmias. UpToDate. 2025
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Atrial Fibrillation Thromboembolism

* Anticoagulation is needed prior to cardioversion if:
o Onset of afib is greater than 48 hours
= Anticoagulation is recommended for 3 weeks before and 4 weeks
after cardioversion

* No anticoagulation is needed prior to cardioversion if:

o Transesophageal echocardiogram is used to rule out thrombus
o Onset of afib is less than 48 hours

Guideline for the Diagnosis and Management of

AFib. ACC/AHA/ACCP/HRS. 2023. # Advocate Health Care | &2 Aurora Health Care Now part of +ADVOCATEHEALTH



Clinical Guidelines

2024 American College of Emergency Physicians (ACEP) Guidelines for
Unscheduled Procedural Sedation

e 2018 American Society of Anesthesiologists (ASA) Practice Guidelines for
Moderate Procedural Sedation and Analgesia

e 2023 American Heart Association (AHA) Guideline for the Diagnosis and
Management of Arial Fibrillation

Clinical guidelines offer very limited recommendations on which agents to use for
procedural sedation during cardioversion. While they acknowledge that sedation is
warranted, they do not provide specific guidance on agent selection.



Procedural Sedation

* “the use of anxiolytic, sedative, hypnotic, analgesic, and/or dissociative
medication(s) to attenuate anxiety, pain, and/or motion. These agents are
administered in order to facilitate amnesia or decreased awareness and/or
patient comfort and safety during a diagnostic or therapeutic procedure.”

* General goals of sedation:

©)

O
O
O

Reduce pain perception

Decrease anxiety

Maximizing amnesia

Protect the patient from injuring themselves

Green. Unscheduled Procedural Sedation. 2024. '-r ADVOCATE H EALTH

Procedural Sedation in Adults in the emergency department. UpToDate. 2025.



Sedation Complications

* Respiratory distress
e Cardiovascular side effects
* Aspiration

* Nausea and vomiting

»'s ADVOCATEHEALTH

Procedural Sedation in Adults in the emergency department. UpToDate. 2025.
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Introduction to Patient Case

A.)., a 45-year-old female patient, presents to the emergency department with
new onset afib with RVR on EKG. She has been experiencing some dizziness,
along with SOB and both chest pain and palpations for approximately half the
day (~12 hours), which she believes seems to be worsening with time.

Vitals in the ED:
BP: 118/85 mmHg

HR: 185 beats per minute
SpO,: 92% m
RR: 22 breaths per minute

»'s ADVOCATEHEALTH



Assessment Question #1

Al is symptomatic due to her new onset afib and may need a
cardioversion. As a healthcare team we have the choice between
electrical or pharmacological conversion. Which of the following patient

characteristics would help us decide we need to perform a synchronized
electrical cardioversion?

a. Age of 45 years old

b. Heart rate of 185 beats per minute
Chest pain with palpitations

d. Blood pressure 118/85 mmHg

»'s ADVOCATEHEALTH



Objective: Recognize interprofessional roles involved in procedural sedation for cardioversion

* Required Personnel

Interprofessu.)n.a.l . * Supporting Personnel
Roles & Responsibilities

Role of Pharmacist
e Cardioversion Workflow

= Advocate Health Care | €3 Aurora Health Care: Now part of wgs ADVOCATEHEALTH



Required Personnel for Procedural Sedation
Per the 2024 ACEP Guidelines on unscheduled procedural sedation

 Minimum Requirements for Healthcare Personnel

* Two trained licensed health care practitioners are required to be at
bedside

e Sedation provider
e Sedation monitor

* Requires proficiency in patient monitoring, cognitive and rescue skills

Unscheduled Procedural Sedation: A Multidisciplinary Conse

American College of Emergency Physicians. 2024 S Gmde“% Advocate Health Caref | ﬁ\\g Aurora Health Care. NOW part Of + ADVOCATE H EALTH



Advocate

Health Sedation Policy by Region:
Authorized Personnel for Sedation

Advocate Health Midwest- Advocate Health Midwest- lllinois | Advocate Health- Southeast
Wisconsin

o Anesthesia

o Credentialed
Physicians/APPs

Advocate Health Care. Procedural Sedation Policy— Wisconsin Division. 2024
Advocate Health Care. Procedural Sedation: Adult, Pediatric, Neonatal Policy — Illinois Division. 2025

Atrium Health Care. Policy and clinical practice guidelines for procedural sedation in adult and pediatric
patients. 2022

Advocate Health Care. Moderate and deep sedation in adult and pediatric patients for emergency
physicians and pediatric emergency physicians in emergency departments- Greater Charlotte
Market. 2025

Credentialed
Physicians/APPs

Non-emergency room setting
o Physician or dentist
Emergency room setting
o Emergency Medicine
Physicians and
credentialed APPs

»'s ADVOCATEHEALTH



Roles and Responsibilities of Personnel During
Moderate Sedation

Advocate Health Midwest- Wisconsin and

Illinois Procedural Sedation Policies

. Physician

O
O
O
O
O

Pre-procedural Assessment

ASA physical status classification
Airway evaluation

Plan for sedation

History of anesthesia/sedation issue

. Registered Nurse

o
o

Past Medical History
Physical Assessment

Advocate Health Care. Procedural Sedation Policy— Wisconsin Division. 2024
Advocate Health Care. Procedural Sedation: Adult, Pediatric, Neonatal Policy — lllinois Division. 2025

Atrium Health Care. Policy and clinical practice guidelines for procedural sedation in adult and pediatric patients. 2022

Advocate Health Care. Moderate and deep sedation in adult and pediatric patients for emergency physicians and pediatric emergency
physicians in emergency departments- Greater Charlotte Market. 2025

Advocate Health Southeast- ED Sedation Policy Advocate Health Southeast- Procedural
Sedation Policy

* Practitioner

* Emergency Medicine Practitioner
* Directs and is responsible for Pre-, Intra-,
and Post-Anesthetic patient care during
procedural sedation.
* may not simultaneously serve as the
person monitoring the patient
* Registered Nurse
o  Medication administration
o  Assess patient response to

sedation Complete procedural (pre, intra,

and post) documentation
o  Remain with patient until patient returns
to baseline
. Respiratory Therapy (RT) or ED Paramedic
o  Monitor airway
o  Assist with management of airway under
direction of practitioner

Directs and is responsible for Pre-,
Intra-, and Post-Anesthetic patient
care during procedural sedation.
may not simultaneously serve as the
person monitoring the patient.
Rescue patient whose level of
sedation becomes deeper than
initially intended

* Monitor

Sa02 (Sp02 via pulse oximetry), BP,
HR & rhythm, RR, and

(LOC) continuously throughout the
case with documentation at a
minimum of every five (5) minutes

»'s ADVOCATEHEALTH



Supporting Personnel for Procedural Sedation

o [

Nurse Procedural preparation, medication administration, patient monitoring, establish IV access

Pharmacist Appropriate medication selection, dosing, preparing medications, medication administration if certified

Respiratory Therapist Airway management, oxygen delivery, ventilation support, monitoring, respiratory equipment

Guideline for the Diagnosis and Management of AFib. ACC/AHA/ACCP/HRS. + ADVOCATE H EA LT H
2023




Workflow of a Cardioversion

 Determine indication and plan

Provide medications

of care  Charge device and deliver
* Informed consent shock
* Pre-procedure assessment * Patient monitoring

o Anticoagulation status
o Electrolytes
o EKG

* Prepare equipment

Guideline for the Diagnosis and Management of AFib. ACC/AHA/ACCP/HRS. 2023

»'s ADVOCATEHEALTH



Workflow of a Cardioversion- SOAP ME

Denotation
S Suction
O Oxygen
A Airway
P  Pharmacy

M  Monitors

E Equipment

Supplies and Equipment
Yankauer-type with suction source

Delivery devices (e.g., nasal cannula, facemask), oxygen flow meter, oxygen
tubing, oxygen source (tank or pipeline supply)

Bag-valve mask, oral and nasal airways, lubricant, tested laryngoscope with
blades, endotracheal tubes, stylet

Medications for the procedure, pharmacologic antagonists if appropriate (e.g.,
flumazenil, naloxone), advanced life-support medications, medications to
treat acute anaphylaxis (e.g., epinephrine), crystalloid i.v. fluids

Pulse oximeter, noninvasive blood pressure cuff device, capnometer,
electrocardiograph

Gloves, alcohol pads, syringes, needles, timing device, defibrillator,
procedure-specific supplies (e.g., splints, sutures)

»'s ADVOCATEHEALTH

Pharmacists' role in procedural sedation and analgesia in the emergency department Am J Health Syst Pharm. 2012



Role of a Pharmacist

* Agent selection
e Discuss pharmacologic plan
e Obtain medication, syringes, needles, alcohol swabs, vials, antidotes

* Provide Medications
o May administer medications per 2015 Wisconsin Act 290
o Check state regulations or site specific policy

* Patient monitoring

»'s ADVOCATEHEALTH

Pharmacists' role in procedural sedation and analgesia in the emergency department Am J Health Syst Pharm. 2012



Assessment Question #2

During procedural sedation for electrical cardioversion, which of the following is
true per the 2024 ACEP Guidelines on unscheduled procedural sedation?

a. Only one trained licensed health care practitioners is required to be at
bedside

b. A pharmacist must lead the cardioversion

c. A minimum of two trained licensed health care practitioners are required to
be at bedside, one as the sedation provider and one as the sedation monitor

d. Per the guidelines, an anesthesiologist must be present when performing
sedation for a cardioversion in the emergency department.

¥’ = ADVOCATEHEALTH



Objective: Assess specific factors to determine the most appropriate sedative agent for cardioversion

* Types of Sedation
Pharmacotherapy « Medication Profiles

* Patient-Population Specific Considerations

= Advocate Health Care | €3 Aurora Health Care: Now part of wgs ADVOCATEHEALTH



Types of Sedation

Sedation Type Definition & Cardiac Airway Spontaneous
Responsiveness Function Ventilation

Drug-induced state with normal

Unaffected / Unaffected /
Minimal No Unaffected L .
response to verbal commands Maintained Maintained
Drug-induced depression of
consciousness with response to Usually
Moderate . Frequentl . Adequate Adequate
verbal commands or tactile g ¥ Maintained a a
stimulation
Drug-induced depression of .
. . Usually Intervention . .
Deep consciousness that cannot be easily Profound . . Likely inadequate
. L Maintained may be required
aroused with stimuli
General Drug-induced depression of Potentiall Intervention .
. 5 . P Profound . . Y : Often inadequate
Anesthesia consciousness, unarousable impaired often required
Dissociative Trance-like cataleptic state Profound Retention Retention Retention

Green S et al. Ann Emerg Med. 2019
Godwin S et al. Ann Emerg Med. 2014

4": Advocate Health Care | @3 Aurora Health Care

Now part of + ADVOCATEHEALTH



Types of Sedation

Sedation Type Definition & Cardiac Airway Spontaneous
Responsiveness Function Ventilation

Minimal

* Moderate

Deep

General
Anesthesia

* Dissociative

Green S et al. Ann Emerg Med. 2019
Godwin S et al. Ann Emerg Med. 2014

Drug-induced state with normal
response to verbal commands

Drug-induced depression of
consciousness with response to
verbal commands or tactile
stimulation

Drug-induced depression of
consciousness that cannot be easily
aroused with stimuli

Drug-induced depression of
consciousness, unarousable

Trance-like cataleptic state

No Unaffected
Usually
R Maintained
Usually
gl Maintained
Profound Pptenjually
impaired
Profound Retention

Unaffected /
Maintained

Adequate

Intervention
may be required

Intervention
often required

Retention

Unaffected /
Maintained

Adequate

Likely inadequate

Often inadequate

Retention

= our focus * = procedural sedation

# Advocate Health Care | @3 Aurora Health Care

Now part of + ADVOCATEHEALTH



Sedative Agents

Propofol

Etomidate

Methohexital

»'s ADVOCATEHEALTH



General Prevalence of Sedation Use

Insight on the average amount of IV bolus administrations of Propofol, Etomidate, and
Methohexital amongst Advocate Health Midwest hospitals from May 2025 to November
2025

Propofol Etomidate Methohexital

~320,000

*Southeast region data is not accessible to Midwest residents +ADVOCATEHEALTH



Propofol

* Sedative hypnotic with general anesthetic properties

* Mechanism of Action:
e Agonism of GABA, receptors
* Inhibition of NMDA receptors

* Procedural Sedation Dose:
e Adults: 1to 2 mg/kg IV bolus

vgs ADVOCATEHEALTH

Propofol. Medication Guide. FDA. 2022.



Propofol

Pharmacokinetics Adverse Effects
«  Highly lipophilic »  Hypotension
*  Rapid onset: ~30 seconds * Hypersensitivity
« Duration: 3 to 10 minutes * Respiratory depression

* Biphasic half-life

hvagesin | Ammesia | _sedation |
X v

= Advocate Health Care | €3 Aurora Health Care: Now part of wgs ADVOCATEHEALTH

Propofol. Medication Guide. FDA. 2022



Patient-Population Specific Considerations
FOR PROPOFOL

= Advocate Health Care | €3 Aurora Health Care: Now part of wgs ADVOCATEHEALTH



Patient Specific Consideration
Hypersensitivity

\‘/. o -V\\
LoT:

EXP.

* The manufacturer lists known hypersensitivity to propofol, NDCT257250420 ROy St oy Dosage: Soo package et
. . . Each mL contains: Propofol, 10 mg/mL; soybean oil,
egg, or soybean as a contraindication for use

100 mg/mL; glycerol, 22.5 mg/mL; egg lecithin,
12 mg/mL; and benzyl alcohol, 1 mg/mL with sodium

Propofol

Injectable Emulsion, USP Propofol Injectable Emuléion sﬁduld be administered

. . . rsons trained in the administration of e
* Literature suggests that patients with egg/soybean allergy Py S——— s cshesaamino b e conicl B
. oo . . . . of the surgical/diagnostic procedure. Facilities —g
does not significantly increase the relative risk of allergic (10 mg per mL) formaintenanc of apatent arway, ariicisl == £
ventilation, and oxygen enrichment and cm:ulatory -—
i i Ao : itation must be i diatel i EE’
reaCtlons Wlth prop0f0| use For Intravenous Administration Store between 4° to 25°C (40° to 77°F). Do not freeze. :§
Contains Benzyl Alcohol i St sl i ;v
oS art Uy ([T |
* Per AAAAI guidelines, patients with a soy or egg allergy can SOUMEELL MROE MR | i vl by B i
receive propofol without any special precautions W M for. iia,Inc, Le, UT 84043
! Mfd by: Hikma Pharmaceuticals USA Inc.
Cherry Hill, NJ 08003 462-871-00

\_

Propofol: Package Insert / Prescribing Info. Drugs.com. 2024

Iwakiri M et al., PubMed. 2023

Soybean and Egg Allergy. AAAAI 2022 4": Advocate Health Care | @2 Aurora Health Care Now part of vgs ADVOCATEHEALTH

Asserhoj L et al., British Journal of Anaesthesia. 2016



Patient Specific Consideration
Hypotension

Propofol may cause severe hypotension, to the effect of 230% decrease in MAP

Pathophysiology is not completely understood
* May involve several mechanisms
* { preload, afterload, and contractility
* /P peripheral vasodilation
* Inhibition of sympathetic nervous system outflow & impairing baroreflex regulatory
mechanisms

* Mitigate with the use of push dose vasopressors
* Phenylephrine 100mcg
* Epinephrine 5-20mcg

Nam E et al., Clinical Key. 2022 Tobias J et al., SIA. 2011

singer S et al., Clinical Key. 2022 = Advocate Health Care | €3 Aurora Health Care: Now part of wgs ADVOCATEHEALTH
Ebert T et al., Anesthesiology. 1992



Population Specific Consideration
Chronic Alcoholism

Chronic alcohol users may require larger doses of propofol to induce sedation

Hypothesized Pathophysiology
* Cross Tolerance
= Constant 1 inhibitory effects on neurons lead to neuroadaptation and tolerance
to other GABAergic drugs

* Changes in Liver Solubility
= Alcohol can alter lipid metabolism and fatty infiltration

Long-Term Alcohol Use. Connecticut Anesthesia Assoc. 2024  Seryin F et al., Anesthes:ologi/ 2003
t

h Care: | €3 Aurora Health Care Now part of vgs ADVOCATEHEALTH

Fassoulaki, A et al., Anesthesia & Analgesia. 1993 A vocate Hea
Fassoulaki, A et al. British Journal of Anaesthesia. 1986



Population Specific Consideration
Biological Red Hair Color

* Some evidence suggests that women with red hair may have altered responsiveness to
hypnotics and may require larger doses to induce an effect

* Linked to variants of the melanocortin-1 receptor (MC1R) gene, normally responsible for
regulating the pigmentation of skin and hair color

* Conflicting evidence; most studies focus on the phenotype and show no statistically
significant association between hair color and propofol pharmacokinetics or
pharmacodynamics

Augustinsson A et al., Journal of Personalized Medicine. 2024 oufus A et al., Anesthesia & Analgesia.

201
Liem E et al., Anesthesiology. 2004 Advocate Health Care | é@ Aurora Health Care: Now part of vgs ADVOCATEHEALTH
Myles PS et al., Anaesthesia and Intensive Care. 2012 Lichtenwalter K. Pain. 2021




Population Specific Consideration
Elderly Patients

Elderly patients 265 years old are more susceptible to adverse effects associated with
propofol

* Higher prevalence of respiratory depression, apnea, and the need for clinical
intervention with the use of propofol in the elderly

* Administering smaller propofol IV bolus doses of 0.5 mg/kg and subsequent boluses of
0.25 mg/kg may limit both respiratory and cardiovascular complications

e Ty Ml ol Advocate Health Care | @2 Aurora Health Care Now part of vgs ADVOCATEHEALTH

Homfray G et al., British Journal of Anaesthesia. 2018



Etomidate

* Nonbarbiturate, sedative hypnotic with general anesthetic properties

*  Mechanism of Action:
e Agonism of GABA, receptors

e Procedural Sedation Dose:
* Adults: 0.1 to 0.2 mg/kg IV bolus

vgs ADVOCATEHEALTH

Etomidate. Medication Guide. FDA. 2022



Etomidate

Pharmacokinetics Adverse Effects

Myoclonus
Adrenal suppression
Respiratory depression

* Onset IV: ~30 to 60 seconds

*  Duration: ~5 to 15 minutes

* Limited effects on cardiovascular
and hemodynamic function

T W
X v v

Etomidate. Medication Guide. FOA. 202, 4": Advocate Health Care | ©32 Aurora Health Care Now part of vgs ADVOCATEHEALTH



Patient-Population Specific Considerations
FOR ETOMIDATE

= Advocate Health Care | €3 Aurora Health Care: Now part of wgs ADVOCATEHEALTH



Patient Specific Consideration
History of Seizures

Etomidate may cause myoclonic jerking 30-60% of the time upon administration

* Hypothesized pathophysiology is likely due to disinhibition of extrapyramidal motor
activity and cortical activity

* May increase epileptiform spikes on EEG

* Minimal and conflicting evidence supporting the risk of etomidate precipitating a
seizure; the risk remains unknown

Etomidate. Medication Guide. FDA. 2022

Barrie M et al., AMP EM. 2016 4": Advocate Health Care | €2 Aurora Health Care Now part of #gs ADVOCATEHEALTH

Etomidate for RSI: Seizure Considerations. Pharmacy Pearls



Patient Specific Consideration
Adrenal Insufficiency

Pituitary Gland ACTH T s e =

Avoid etomidate in patients with adrenal insufficiency B

|

Cholestrerol

* Doses of 0.3 mg/kg have shown to reduce plasma cortisol
and aldosterone levels

Adrenal Gland

* Inhibits the function of the enzyme 11-B hydroxylase in
adrenal cortex

11-Deoxycorticosterone  11-Deoxycorticol Androgens
—_

* Temporary inhibition; persists for ~6 to 8 hours i S) g ) d
| Aldosterone | | | Cortisol | |» —————————

Wu W, Xia C, Gan L, Liao S. Etomidate Induced Adrenal Insufficiency.; 2024.

Etomidate. Medication Guide. FDA. 2022

Albert SG et al., Journal of Intensive Care Medicine. 2020 4": Advocate Health Care | €2 Aurora Health Care Now part of vgs ADVOCATEHEALTH
Tobias J et al., SJA. 2011



Methohexital

e Barbiturate anesthetic

*  Mechanism of Action:
e Agonism of GABA, receptors

*  Procedural Sedation Dose:

* Adults: 0.75 to 1 mg/kg IV bolus; may re-dose with 0.5 mg/kg every 2 to 5
minutes based on response and tolerability

vgs ADVOCATEHEALTH

Methohexital. Medication Guide. FDA
Syed Q etal., PubMed. 2023




Methohexital

Pharmacokinetics Adverse Effects
e Lipophilic *  Hiccups
* Onset IV: ~30 seconds * Cough
* Duration: 5 to 15 minutes * Laryngospasm
* Respiratory depression
* Apnea
*  Twitching

“anagesia | Ammesia | _sedaton |
X v

Methohexital. Medication Guide. FDA : AN .
Syed @ otal, PubMed. 2023 4": Advocate Health Care | ©32 Aurora Health Care Now part of vgs ADVOCATEHEALTH



Back to A.J.

New vitals were taken, and A.J. has provided the emergency
department staff with some past medical and social history.

Features: Female, Caucasian race, brown hair, brown eyes
PMH: HFpEF (EF from 12/28/25 was 61%), GERD, OSA
Medications: empagliflozin 10mg daily, pantoprazole 40mg daily

Allergies: egg allergy (anaphylaxis)
Social History: Consumes 5-10 beers with dinner, never smoked

Current Vitals: BP: 90/85 mmHg; HR 187 beats per minute; Sp0O, 99%
on 2L NC; RR: 19 breaths per minute; Wt: 120kg; Ht: 162cm
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Assessment Question #3

After consulting with the EP team, the ED physicians determined that the
patient was a candidate for DCCV. Based on the patient's characteristics,
hemodynamic status and past medical history, which sedative agent would
be the most appropriate? (Wt: 120kg)

a. Propofol 60mg IV bolus

b. Propofol 120mg IV bolus
Etomidate 12mg IV bolus

d. Methohexital 70 mg IV bolus
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Literature Analysis on * Differences in Efficacy amongst
Efficacy Sedative Agents Discussed
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Propofol vs. Etomidate

Cardioversion: Methods: Single centered, prospective, randomized, ¢ Incidence of hypotension (p= 0.233)
inele blind trial o Propofol:33.3%
What to choose?  single o Etomidate: 16.6%
Etomidate or * Incidence of respiratory depression (p=0.024)
Objective: To compare propofol and etomidate as o Propofol: 20%

Propofol (2015)

o Etomidate: 0%
* Diastolic blood pressure (p=0.032)
o Etomidate: 68.90+ 11.54mm

Eligible Population: o Propofol: 62.87 + 9.68 mmHg
- Included 60 patients of >18 years age, belonging
to ASA I/Il/1Il grade with ejection fraction >35%
and undergoing elective EC. +  Mean left atrial size (p=0.006)
- 30 patients received 1mg/kg IV bolus o Propofol: 35.967 + 8.74 mm
. o Etomidate:42.633+9.40 mm
propofol with fentanyl
- 30 patients received 01mg/kg IV bolus * Cardioversion success rate (p=0.739)

etomidate with fentanyl o Propofol: 80%
o Etomidate: 83.35%

sedative agents during cardioversion

e Myoclonus was prevalent in the etomidate vs propofol group (26.6% vs. 0%, p= 0.004)

* Time required to achieve RSS = 2 was higher in the propofol group (659.1 + 150.7 vs.
435.7 + 148.06 seconds, P < 0.001) denoting early recovery with etomidate

Main Takeaway: Both sedative agents provide adequate sedation for cardioversion but differ in adverse effects and recovery time.

Desai PM, Kane D, Sarkar MS. Cardioversion: What

to choose? Etomidate or propofol. Ann Card # Advocate Health Care | €2 Aurora Health Care Now part of vgs ADVOCATEHEALTH

Anaesth. 2015



Propofol vs. Etomidate

Etomidate vs. Methods: RCT, non-blinded prospective trial of adults ~ Procedural Success [difference: -7.4; 95% Cl (-14.3 to -1.1)]
Propofol for undergoing painful procedures in the ED, requiring * Etomidate: 89.5%
D ey procedural sedation with either propofol or * Propofol: 97.2%
o etomidate Subclinical Respiratory Depression [difference —7.9%; 95% Cl (-20.9 to
Sedation in the : 5.1)]
Emergenc . * Etomidate: 34.3%
gency Objective: To compare the efficacy, adverse effects ! . 0 0
Department . . * Propofol: 42.2%
(2007) and recovery duration between etomidate and Myoclonus [difference: 18.2%; 95% Cl (10.1 to 26.2)]
propofol when using in the ED. e Etomidate: 20%
. Propofol:1.8%
Population: Mean SBP: [difference: 8.7mmHg (95% Cl: 3.7 To 13.6)]
* Etomidate=105 (mean total dose: 0.26 mg/ kg) *  Etomidate: 129.6
* Propofol=109 (mean total dose: 1.8 mg/kg) *  Propofol: 120.9
e Total=214 Mean Recovery Time: [difference: 2 minutes (95% Cl (0.4 to 3.6)]

* Etomidate: 8.8 minutes
* Propofol : 6.8 minutes

Main Takeaway: Both sedative agents provide adequate sedation for cardioversion but differ in adverse effects and recovery time.

Miner JR, Danahy M, Moch A, Biros M. Randomized clinical trial of

etomidate versus propofol for procedural sedation in the # Advocate Health Carer | @\9 Aurora Health Care' Now pal‘t of +ADVOCATEHEALTH

emergency department. Ann Emerg Med. 2007



Methohexital vs. Propofol vs. Etomidate

Methohexital for Methods: A single-center, retrospective study of adult Primary Objective: Time from dose sedative to goal Aldrete
procedural patients who underwent procedural sedation for score (p=0.863)

sedation of electrical cardioversion in the ED * Methohexital: 10.5 minutes (7-18.5 minutes)
cardioversions in * Propofol: 12 minutes (9-16.8 minutes)

the emergency Objective: To compare the use of methohexital to * Etomidate: 11 minutes (8-15 minutes)

department propofol and etomidate for procedural sedation for

(2022) electrical cardioversions in the ED. Secondary Objectives:

* Time from first sedative agent to discharge from the ED
(p=0.897)

Population: . '
*+ Methohexital= 50 (mean cumulative dose: 73.3 + © Ll el 0 el
29.7 mg) o Propofol: 89 + 57.4 min
* Propofol=50 (mean cumulative dose: 78.5 + 15.4 © Etom'daFEZ 94 £ 42.5 min
mg) * Mean change in SBP (mmHg) (p = 0.0001).
*+ Etomidate= 50 (mean cumulative dose: 14.9 + 6.8 o Methohexital: -9.2 + 25.5 mmHg
mg) o Propofol: -21.7 + 25.1 mmHg
e Total=150 o Etomidate +1.88 + 20.9 mmHg

Main Takeaway: Methohexital was found to have a similar efficacy and safety when compared to propofol and etomidate.

Bauer J, Beauchamp L, Pavich E. Methohexital for

procedural sedation of cardioversions in the emergency # Advocate Health Carer | @\9 Aurora Health Care' Now pal‘t of +ADVOCATEHEALTH

department. Am J Emerg Med. 2022



Assessment Question #4

If etomidate is unavailable for use in A.J.s procedural sedation during electrical
cardioversion, which of the following statements about administering propofol
would be considered true based on her clinical patient-specific factors?

a. Her eggallergy should be considered an absolute contraindication, and
therefore special precautions should be taken with administration

b. Phenylephrine 100 mcg IV push may be administered to mitigate arterial
hypotension

c. Her brown hair may cause altered responsiveness to hypnotics, requiring
larger doses

d. Her chronic alcohol use may decrease liver solubility of propofol, requiring
lower doses

¥’ = ADVOCATEHEALTH



Summary

e Clinical scenarios where cardioversion are indicated are usually patients with
hemodynamic instability or patients with atrial fibrillation

* A minimum of two health care professionals must be present during a
cardioversion

* Many patient specific factors can affect what sedation agent we use
e Current literature has identified propofol, etomidate, and methohexital have

similar safety and efficacy for sedation
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