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John Hinds
1980 - 2015

Are your intentions
honorable?
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ACGLS isnt for
resuscitationists




Journails Laggards
2 Years Don't Care

#FOAMed Thanks to Dr. Joe Lex



Refractory V-Fib (rVF)
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AHA STATISTICAL UPDATE

2024 Heart Disease and Stroke Statistics:
A Report of US and Global Data From the
American Heart Association

Seth 5. Martin, MD, MHS, FAHA, Chair; Aaron W. Aday, MD, MSc, FAHA; Zaid | Almarzoog, MBEBCh, MPH;

Cheryl AM. Anderson, PhD, MPH, FAHA; Pankaj Arora, MD, FAHA; Christy L. Avery, PhD, MPH, FAHA;

Carissa M. Baker-5Smith, MD, MPH, FAHA; Bethany Barone Gibbs, PhD, MSc, FAHA; Andrea Z. Beaton, MD, MS, FAHA;

Amelia K. Boehme, PhD, M5SPH:; Yvonne Commodore-Mensah, PhD, MHS, RN, FAHA; Maria E. Currie, MD, PhD;

Mitchell S.V. Elkind, MD, M35, FAHA; Kelly R. Evenson, PhD, M5, FAHA; Giuliano Generoso, MD, PhD; Debra G. Heard, PhD;

Swapnil Hiremath, MD, MPH, FAHA; Michelle C. Johansen, MD, PhD; Rizwan Kalani, MD; Dhruv 5. Kazi, MD, MS5Sc, M5, FAHA;
arae Ko, MD, MSc; Junxiu Liu, PhD; Jared 'W. Magnani, MDD, M S, FAHA; Erin D. Michos, MD, MHSc, FAHA;

Michael E. Mussolino, PhD, FAHA; Sankar D. Mavaneethan, MD, MS, MPH; Nisha . Parikh, MD, MPH;

Sarah M. Perman, MD, MSCE, M5, FAHA; Remy Poudel, M5, MPH, CPH; Mary Rezk-Hanna, PhD, FAHA;

Gregory AL Roth, MD, MPH, FAHA; Nilay 5. Shah, MD, MPH, FAHA; Marie-Fierre St-Onge, PhD, FAHA; Evan L. Thacker, PhD;

Connie W. Tsao, MD, MPH, FAHA: Sarah M. Urbut, MD, PhD: Harriette G.C. Van Spall, MD, MPH; Jenifer H. Voeks, PhD, FAHA;

MNae-Yuh Wang, PhLl, MS, FAHA:; Mathan D. Wong, PhD, MPH, FAHA; Sally 5. Wong, PhD, RD, CDHM, FAHA; Kristine Yaffe, MD;

Latha F. Palaniappan, MD, M5, FAHA, Vice Chair; on behalf of the American Heart Association Council @ Epidemiclogy and

Prevention Statistics Committee and Stroke Statistics Subcommitiee

BACKGROUND: The American Heart Association (AHA), in conjumction with the Matienal Institutes of Health, annually reports
the most up-to-date statistics related to heart disease, stroke, and cardiovascular risk factors, including core health behaviors
(smoking, physical activity, nutrition, sleep. and obesity) and health factors (cholesterol, bloed pressure, glucose control,
and metabolic syndrome) that contribute to cardiovascular health., e AHA Heart Disease and Stroke Statistical Update
presents the latest data on_a range of majer clinical heart and circulatory disease conditions {including stroke, brain health,
complications of pregnancy, kidney disease, congenital heart disease, rnythm disorders, sudden cardiac arrest, subclinical
atherosclerosis, coronary heart disease, cardiomyopathy, heart failure, valvular disease, venous thromboembolism, and
paripheral artery disease) and the associated outcomes (including quality of care, procedures, and economic costs).



AHA Stats

» Since 1950

— Death rates CVD l 60%

— Recently trending back upward



AHA Stats

» Sudden Cardiac Arrest (OOHCA)

— Survival to hospital DC 9.3% (2022 CARES)

—72.1% In the home



AHA Stats

e Awareness & Treatment

— 40% OOHCA had layperson CPR (CARES 2022)



AHA Stats
* Mortality OOHCA (CARES 2022)

— Hospital admission survival 24.9%

— Hospital DC survival 9.3%

— Good functional DC 7.5%



Jude, Kouwenhoven, &
Knickerbocker




Dr. Jude

 Manual pressure to chest could restore
cardiac output




Dr. Kuonhoven
1928 — ConEd Study

1933 — Discovered defibrillation (doQ)
1933-1947 — Defib open chest

1951 - Closed chest defib




1957 — 200# prototype

March 17 — First
human defibrillation
closed chest

1959-1960 — 20
patients resucitated
with closed chest CPR




Dr. Knickerbocker

e 1954 — Joins Dr. Kuonhoven
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Safar “Father of Modern CPR”
Hinds “Are My Intentions Honorable”




Achieving VF Success ®

. High Quality CPR h

* Optimize defibrillation

« ? Redirect Defibrillation Wave

« Stabilize the Myocardium



Out-of-Hospital Cardiac Arrest
* > 350,000/year OOHCA

 ~80,000/year due to VF/VT

* VF/VT “shock refractory”

— Recurrent (post shock) or incessant (not terminated by
shock)

 Shock refractory associated with decreased survival



Recurrent vs Refractory VF

« Recurrent
— Defibrillation terminates VF
— VF returns
— Not a defibrillation issue

» Refractory
— Defibrillation does not terminate VF
— VF persists
— Defibrillation issue




1120 patients {71%)
without refractory VF

57%)

256/453 patients | 4

with termination ot Ve

at all 3 shocks

iy

179/453 patients (39%)

453 patients (29%)
termenation of VF by 1 or

meetling the pragmatic
WO SHOCks

definition of refractory V#

P

with true refractory VI
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This card Certmes that the above mdlvndual has successfully
completed the cognitive and skills evaluations in accordance
with the curriculum of the American Heart Association Advanced
Cardiovascular Life Support (ACLS) Program.

Issue Date Recommended Renewal Date

Training
Center Name

Course
Looat:on

Instructor
Name
Holder’s
Signature

© 2011 American Heart Association

Inst. ID #

Tempering with this card will alter its appearance. 90-1806




ACLS

CPR x 2 Minutes
I\V/IO Access







Strategies for rVF
Strategies Effect

High performance CPR Optimize blood flow

Defibrillation Terminate VF
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More Recent CPR Data

* CPR’s ability to resuscitate diminishes quickly

* Odds of surviving despite CPR decline from 22% after
one minute to less than 1% after 39 minutes

* About two-thirds of patients responded to CPR within an
average seven minutes

SOURCE: Duration of cardiopulmonary resuscitation and outcomes for adults with
in-hospital cardiac arrest: retrospective cohort study.
BMJ 2024; 384 doi: https://doi.org/10.1136/bmj-2023-076019 (Published 07 February 2024)
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Time to Stop

« Shockable
— 30 minutes

* Non-Shockable
— 15minutes

* Unless
— Refractory shockable AND destination care
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2022 AHA Guidelines

 Deliver resuscitation AT SCENE rather than
transport unless

— ECMO
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WHEN YOU ARE WAITING ﬂll numcnnmne
ARREST PRENOTIFICATION/TO IIIIINE{'I'EYIIIIII ER

—




SGEM Transport vs Scene

Transport On Scene

ROSC 15.8% 48.3%

DC Alive 3.8% 12.6%

DC Good Neuro

0 0
(MRS <3) 2.6% 10.2%




What Works?



High Quality CPR

Push Hard

Push Fast — 100 to 120
compressions/minute

Allow for full chest recoill

Limit interruptions/pauses

When you've done two minutes of GPR
and you re trying to control your breathing
soit doesn't ook like you have to be coded yourself

u e ————— —
.
A\ :
7y




2022 AHA Guidelines R =, o

e CPR fraction > 60%
— (ACR 95%!!)

 Minimize peri-shock pauses

Our Mission

ur mission as a SMART objective:
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CPR Depth and Pre-Shock Pause

. W !
n= 60 adults VF/15t shock @ 3.7 min

Compression Depth

p=0.008

88%

OR,4»1.99/1'5 mm compression depth (95%Cl 1-08-3-66, p=0.028)
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n=10 n=15 n=17 n=5

<26 ' 26-38 ' 39-50 ' >50 10.1-20.0 ' 20.1-30.0
(<1”) (z1-1.5") (zl.s_zll) (zzll)

n=18 n=10

Compression Depth (mm) @30” before 1% shock Preshock Pause (sec)

tShock success = VF termination 2 5 sec post shock




 With ventilation rate standardized, chest

compression (CC) depth explains variations In
ETCO2 better than chest compression rate.

- Don't forget that NIgher CPR ETCO?2
predicts ROSCu



Defibrillation




Defibrillation
Humane Society 1774

“"The Institute for Affording Immediate Relief for
Persons Apparently Dead from Drowning”

(TIFAIRFPADFD)

www.trauma.org




7R W Royal College
> of Physicians

The first defibrillator? Thhe work of James CrfY/ y

“A 3 year-old girl, Sophie Greenhill, was pronounced
dead after a fall. Mr. Squires tried the effects of
electricity. Delivered shocks to various parts of the
body, upon transmitting shocks through the thorax, he
perceived a small pulsation, in a few minutes the child
began to breathe.”
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A Tenmnnnmnessee hnhnusiooarmncd anmnd Ffath«er
cddiec onmn TThanmnksgivwvvinng afteer flamae =
PuauarstTt owvvwer hii s body wwiheenm hospoeoital
stTafh used ddefibrillllator Ppadd ilees=
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FFire while hos=sprital staff used a defibrillator
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T Ihe rmmany"= wife wvwas= inm thea roornm wheem hher

huaashbhOhanmnd caught ablilame, Tellimg WK RN Thhat
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EMERGENCY CASE REPORT

S —_—— - —_———

Accidental “Cranial”’ Defibrillation

Kenneth V., Iserson, MD
William George Barsan, MD
Cincinnati, Ohio

A case of accidental shock to the head, caused by a cardiac defibrillator, is pre-
sented. The shock resulted in minor bums and symptoms similar to those of
postelectro-convulsive shock therapy (ECT). A physician participating in an ad-
vanced life support course, and familiar with the equipment, was the victim. An
assumption that the demonstration equipment was not real seems to have been
the cause of the accident. Suggestions for prevention of further episodes are
discussed. Iserson KV, Barson WG: Accidental “cranial” defibrillation. JACEP 724
25, January, 1979.

defibriflators, injury, head
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Anterior patch ¥ 7, Posterior patch
positioning g / positioning




Antero-lateral
* Anterior electrode just to the right of the sternal border below
the clavicle & above nipple

* Lateral electrode to the left & below nipple centered in the mid
axillary line

Antero-posterior

* Anterior electrode over left precordium

* Posterior electrode just inferior to left or right scapula

International Resuscitation Council. Guidelines. Resuscitation 2000:46:109-13
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Determining the Optimal Paddle Force for
External Defibrillation

Charles D. Deakin, Mo, Daniel M. Sado, 8sc, Graham W. Petley, 8sc, phd, and
Frank Clewlow, 8sc

Effect of Application of Force to Self-Adhesive
Detibrillator Pads on Transthoracic Electrical

Impedance and Countershock Success
David E Persse, MD™  Roger Dzwonczyk, PE? Charles G Brown, MD"

n =55 adults (39 men 16 women)

« Adult defib paddles (81.5 cm?)
* 0.5 kg vs 0.5 kg force increments

« 1kg=2.2lbs

Transthoracic Impedance ()

(~18 Ibs) (~26 Ibs)

)

4 6 8 10 12
Mean force applied to both paddles (kg force)

Perssee DE. Ann Emerg Med 1999;34:129-33; Deakin CD et al. Am J Cardiol 2002;90:812-13

Defibrillation Success* (%)

. h =32 swine (36.5-55.7kg)

Shock x 3 via self-adhesive
pads + 25 |bs pressure

Shock x 3 via self-
adhesive pads

@ Pads Only & Pads + 25 Ibs

(00}
o

(o))
o

1st Shock




RESUSCITATION ===

LETTER TO THE EDITOR | ARTICLES IN PRESS

First Time Use of Manual Pressure Augmentation for
Ventricular Fibrillation Arrest in the Community

Aleksandr Voskoboinik = = Ziad Nehme = Peter M Kistler = Dion Stub = Karen Smith







Ambu_lance Membership Paramedics v Community ~ News & Media
a2 Victoria

Research

In 2022, Ambulance Victoria will randomize cardiac arrest patients to receive a novel defibrillation
Intervention

Paramedics will use gloved hands to put downward pressure on defibrillation electrodes during
shock to reduce transthoracic impedance & increase delivery of current to the heart

The trial will help determine whether such pressure can help restore a perfusing rhythm and improve
survival in patients with cardiac arrest




Manual Pressure Augmentation

MNAACONAS HL
=l | Niversity

MEDICINE, NURSING AND HEALTH SCIENCES

AUGMENT — Manual Pressure Augmentation in Defibrillation of
Ventricular Armrhythmias

A cluster randomiised triiza! imnmvolving 7. 500 participants, cormparing the efficacy amnd safely of rmanual pressurre
aSrgrmenntatiorns (NTFA) cormpaired wiith stanmndara defibriiffationrn im owut-of-hospital cardiac arrests (OFHC.A).

Chief Investigators

Prof Dion Stub, Dr Ziad Nehme, Prof Karen Smith, AJ/FProf Aleksandr WVoskoboinik

Funding source

Heart Foundation WVanguard Grant

Estimated completion date

December 2024

Background

Standard defibrillatiomn durimg amn OHCA involves the defibrillator operator standing back and isolating the patient
wwhilst shocks are delivered. WMIPA involves an operator wearing gloves pushing dowvwn on the stermnal and apical
patches at the time of energy delivery using either a clenched fist or open palm.

First defibrillation success rates using standard defibrillation techniques for OHCA vary betvween 50t and 79%o.
Prior research led by Chief Investigator WVoskoboinik has demonstrated that when cardiowverting atrial fibrillatiormn -
a non-life-threatening arrhythmia - MPA on pads had superior outcomes compared to standard practice. This
technique has Nnever been robustly studied Iin the context of life-threatening OHC A, where it has the real potential
to save lives.

Adm

To assess the efficacy and safety of defibrillatiomn with NMPA compared to standard defibrillatiomn im OHC A




Ambulance Victoria suspends trial Paramedic shocked using new defibrillation
technique being trialled in Victoria

after paramedic receives shock
while restarting patient’s heart - s §

RUMOUR CONFIRMED ‘ THE RUMOUR FILE

Marta Pascual Juanola

February 1,2023 — 11.54am

I:] Save # Share A A A

KEY POINTS

¢ A paramedic was thrown across a room when she got an electric shock while using a
defibrillator to restart a patient’s heart.

She was using the lifesaving device with a trial method known as manual pressure
augmentation.

Although it’s believed the method improves patient outcomes and is usually safe, the
incident has prompted Ambulance Victoria to halt the trial.

Ambulance Victoria has halted the trial of a new defibrillating technique after a
paramedic received an electric shock that threw her across the room while

trying to restart the heart of a patient in northern Victoria.
RUMOUR CONFIRMED

Victorian Ambulance Union secretary Danny Hill said the advanced life- A Victorian paramedic has received an electric shock while defibrillating a patient.
support paramedic was trialling a method known as manual pressure
The paramedic was using a technique being trialled in Victoria known as ‘manual pressure augmentation’ when the

augmentation on a cardiac arrest patient on Friday when she was zapped. et ooairesd o Eday.
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Epinephrine Origins

AN EXPERIMENTAL RESEARCH INTO THE RESUS-
CITATION OF DOGS KILLED BY ANESTHETICS

AND ASPHYXIA.

By GEORGE CRILE, M.D, AND DAVID H. DOLLEY, M.D,

(From the Laboratory of Surgical Physiology, Western Reserve Medical School,
Cleveland.)

Prares XLII-XLIX,

10 mL NDC 0409-4921-20

1 mg/10 mL
(0.1 mg/mL)

Warning: Contains Sulfites
PROTECT FROM LIGHT

EEEESHIEL D™

Glass
ABBOJECT™

Unit of Use Syringe

with male luer lock




Adrenaline made Adrenaline was associated

no difference to survival with a worse survival rate

Adrenaline was associated Adrenaline made Adrenaline was associated

with a better survival rate in a no difference to survival or to Adrenaline was associated with a worse survival rate

subgroup with a non- the risk of severe brain with a worse survival rate and increased risk of severe

shockable heart rbhythm damage brain damage

s

Ea

Adrenaline was associated
Adrenaline made Adrenaline was associated with a worse survival rate

no difference to survival with a worse survival rate and increased risk of severe

—— —— brain damage

Adrenaline made
Adrenaline made no difference to survival, but

no difference to survival increased the risk of severe

brain damage




PARAMEDIC?2

RA\/ELE

opE0

’ . Sl
The Adrenaline Trial g
Survival = 3.2% in the adrenaline group vs 2.4% in the placebo group (OR 1.39, 95% Cl 1.06-1.82; P:("L(“"?)

Favourable neurological outcomes = 2.2% adrenaline vs 1.9% placebo (OR 118, 95% Cl| 0.86-1.61)

Severe neurological impairment (in survivors) = 31% adrenaline group vs 17.8% placebo
TheResusRoom.co.uk
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Risks of Epinephrine

— Increases myocardial work,

— Increases risk of I | ] f [l -.-,'.“'.;"j ‘
tachydysrhythmia, i '

— Promotes thrombogenesis
and platelet activation

— Reduces microvascular
perfusion including the CNS

. (JEM, 2017;52:809).




Risks of Epinephrine

- Epinephrine as potential risk
factor for prehospital re-arrest

~ ﬂ‘""ﬂ
NDC 0409-4921-. 384 ' =9 » == |

— Yamashita, et al, Prehospital
Emergency Care, February 2020

— Requirement for epi before
prehospital ROSC was associated
with

- Subsequent re-arrest
 Poorer neuro outcome



Current Epi Dosing VF — 2020

 Img IV/IO every 3-5 minutes
— Think of the puppies

10 mL NDC 0409-4921-20

1 mg/10 mL
(0.1 mg/mL)

Warning: Contains Sulfites
PROTECT FROM LIGHT

R ESHIE L D™

Glass
ABBOJECT™

Unit of Use Syringe

with male luer loc

<« PRESS AND PULL TO OPEN




FIGURE 3 Association Between Outcome and Early Dose of EPI and According
to the Initial Rhythm

81 62

EPI- Tmg 2-5mg >5 mg

Owverall
Odds Ratio [9596CI]

1
0.48 [0.27-0.84]

0.30 [0.20-0.47] <0.001
0.23 [014-0.37] <0.001

p-value

B Bad Outcome [ Good Outcome

40

EPI- Tmmg 2-5mg >5 mg

Shockable
Odds Ratio [95%96CI]
1
0.38 [Oa8-0.78] 0.008
0.25 [0.74-0.44] <0.001

0.16 [0.08-0.30] <0.001

p-value

13
26 22

EPI- Tmg 2-5mg >5 mg

Non-Shockable
Odds Ratio [95%6Cl] p-value
1
0.60 [O0.23-1.60] 0.31
0.40 [019-0.84] 0.02

0.36 [0.16-0.82] 0.01







PARAMEDIC3
* PrehospitAl RAndomized trial of MEDICation

route In out-of-hospital cardiac arrest
(PARAMEDIC3)

— 15,000 out-of-hospital cardiac arrests
— 30 day survival

— April 1, 2021 — March 31, 2025



San Antonio Epi Dosing - Miramontes

10 mL NDC 0409-4921-20

e 0.5 mMJg I\ g 5-10 minutes 1 mg/10 mL

(0.1 mg/mL)

Warning: Contains Sulfites

PROTECT FROM LIGHT

* VF =2 Doses S T

ABBOJECT™

* Non-VF =4 doses

e “No ACLS Card”



Broward Epi Dosing

* VF -1 mg IV then Epi Drip
 Amiodarone

. If PMVT — MgSO4

10 mL NDC 0409-4921-20

1 mg/10 mL
(0.1 mg/mL)

Warning: Contains Sulfites
PROTECT FROM LIGHT

R ESEHIEL D™

Glass
ABBOJECT™

Unit of Use Syringe

<« PRESS AND PULL TO OPEN



Antevy Epi Dosing

. VF — NO Epil

NDC 0409-4921-20

1 mg/10 mL
(0.1 mg/mL)

Warning: Contains Sulfites
PROTECT FROM LIGHT

LIFESHIELD™

Glass
ABBOJECT™

Unit of Use Syringe

with male luer lock
adapter and 20-Gauge
protected needle

Rx only

<« PRESS AND PULL TO OPEN




ACR Epi Dosing

* No Epi Until:
— HQCPR / Mechanical CPR
—ITD (Res-Q-Pod)
— Apneic O2 during ETT or SGA

— EtCO2 at least 20mmHg before
defib/ep]

10 mL NDC 0409-4921-20

1 mg/10 mL
(0.1 mg/mL)

Warning: Contains Sulfites
PROTECT FROM LIGHT

R ESEHIEL D™

Glass
ABBOJECT™

Unit of Use Syringe

<« PRESS AND PULL TO OPEN



Epl Conclusions??
-IROSC but bad neuro

- Higher doses do not help
 Timing may be important

« We want it to work but......

10 mL

1 mg/10 mL

(0.1 mg/mL)

Warning: Contains Sulfites

PROTECT FROM LIGHT

R ESEIELIDO™

Glass
ABBOJECT™




Amiodarone, Lidocaine, Placebo
Study (ALPS)

Kudenchuk, PJ, et al (2016).
Amiodarone, Lidocaine, or Placebo in
Out-Of-Hospital Cardiac Arrest.

New England Journal of Medicine
2016 375(8), 802-803



ALPS Outcomes

45 +—

40 —

35 —

30 —

Amiodarone
25 ——

M Lidocaine

20 — E— Placebo

15 — —

10 +—— —

Survive to Admit Survive to DC MRS <=3 Pacing
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What Was Old Is New Again

o~

0 bretyilium

Adult Indications & Dosing

Circulation ottt

R No Black Box Warning
x

B About := Sections ventricular arrhythmias, malignant

initial tx

Dose: 5-10 mg/kg/dose IV q15-30min prn;

‘-' FREE ACCESS ABSTRACT Start: 5 mg/kg/dose IV x1; Max: 30 mga/kg
total dose; INnfo: for short—-term tx; not I1st-

line agent

ELECTROPHYSIOLOGY AND ARRHYTHMIAS (=) calculate Dose
SESSION TITLE: ANTIARRHYTHMIC DRUG CONSIDERATIONS IN 2020

maintenance tx

Dose: 1-2 mg/min IV; Alt: 5-10 mg/kg/dose IV

Abstract 15024: Efficacy of Bretylium in Q6h:; Info: for short-term tx; not 1st-line

agent

Termination of Treatment Resistant R e p—
Ventricular Tachycardia and Ventricular ventricular arrhythmios, othor
Fibrillation initial tx

Dose: 5-10 mg/kg/dose IM/IVV a1-2h prn; Info:
Janos Molnar and John C Somberg for short-term tx; not I1st-line agent
Originally published 12 Nov 2020 | (=) calculate Dose

https://doi.org/10.1161/circ.142.suppl_3.15024 | < Formulary 1 Pareniiler Selecled
Circulation. 2020;142:A15024
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ACLS for VF/VT

CPR x 2 Minutes
I\V/IO Access







FPatient presents withh a sickness or
Nnjury

l

Find a flovw chhart that ]

MmMatchhes the complianmt
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Esmolol

Dual
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Defibrillation
(DSD)
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“for the pérson with a heart and brain too
good to die.” - Dr. Peter Safar



Both healthy and induced infarcted canine hearts with induced
VF

DSD shock terminated if single shock did not

16 - OOHCA survivors were randomized and demonstrated
lower defibrillation threshold with DSD




OOHCA Successful conversion to NSR in 7/10 patients

Cabanas
10 patients | Unfortunately no survivors

DSD on 8t attempt
with VF from | CT cardiac contusion.
commotio | Normal coronaries on cath.

40 yo OHCA

i _ ]
cordis DC with full neurological function




2016

2016

Johnston

Cortez

28 yo
OHCA

4 Years

2428 OHCA

CPR

6 single shocks
1 DSD w ROSC
Dx w LQT, AICD, CPC 2

12 DSD
9 converted out of VF
3ROSC -2wCPC1
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DOSE VF Study (Pilot Study) 2020

 DOuble Sequential External Defibrillation
for Refractory Ventricular Fibrillation

— Cheskes, et al, Resuscitation, 2020



What They Did

« Strateqgy 1. Continued standard defibrillation pads in
the anterior-lateral configuration

- Strategy 2: Vector change (VC) defibrillation with pads
transferred from anterior-lateral to anterior-posterior
position

- Strateqy 3: DSED with intentional delay to ensure rapid
sequence delivery




DOSE-VF Pilot

60

7

50

40

30 ——

20 ——

10 +——

O I I

# Patients Median Respone Call to 1st Shock(Mins)
Time(Mins)

Mean Epi Dose(mg)

Standard
m\VC
DSED



DOSE-VF Pilot

60

50
40

Standard
30

m\VC

DSED
20 +—
10 +— _
0)

VF Termination(%) ROSC(%) Median Time 1st ROSC(Mins)




Important Finding

 There were no reported cases of
defibrillator malfunction, skin burns,
difficulty with pad placement or concerns
expressed by paramedics, families or
emergency department staff about the
trial.



Conclusions

* Findings suggest the DOSE-VF protocol is
feasible and safe.

- Rates of VFT and ROSC were higher in the
VC and DSED than standard defibrillation.



DOSE-VF Follow-Up 2022
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405 Underwent randomization

|

136 (33.6%) Were assigned to standard
defibrillation
135 Received standard defibrillation
1 Received DSED

Y

l

144 (35.6%) Were assigned to VC
defibrillation
113 Received VC defibrillation
31 Received standard defibrillation

l

92 (67.6%) Had VF termination

36 (26.5%) Had ROSC at any time

15 (11.2%) Had modified Rankin
scale score <2

18 (13.3%) Survived to hospital
discharge

l

125 (30.9%) Were assigned to DSED
107 Received DSED
16 Received standard defibrillation
2 Received VC defibrillation

115 (79.9%) Had VF termination
51 (35.4%) Had ROSC at any time
23 (16.2%) Had modified Rankin

scale score <2
31 (21.7%) Survived to hospital
discharge

l

105 (84.0%) Had VF termination
58 (46.4%) Had ROSC at any time
34 (27.4%) Had modified Rankin

scale score <2

38 (30.4%) Survived to hospital
discharge
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Meet the Trialists:
How Will DOSE-VF Potentially

Change Resuscitation Practice?
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Larger current density
Broader energy vector

Even distribution over
myocardium

Prolonged shock duration
More myocytes depolarized

Reduced defibrillation threshold
from 1st shock to 2"? shock

More energy
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Figure 1. Placement of defibrillator pads.







Efficacy of DSD

?

t recommended

 Routine use of DSD is no
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ACLS 2020 & DSD

 Knowledge Gap

— High-quality studies comparing DSD with
standard defibrillation




ACLS 2020 & DSD

« Suggest against routine use of DSD

* Requires
— Training of staff
— Available defibrillators

— Track adverse events
« Harm to patient

- Defibrillator damage -







External Dehbnllator Damage Assocated With
Artempted Synchronized Dual-Dose Cardioversion
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RESUSCITATIONPLUS 11 (2022) 100287

. . . . ™
Available online at www.sciencedirect.com .

Resuscitation Plus

journal homepage: www.elsevier.com/locate/resuscitation-plus

RESUSCITATION

Clinical paper
A survey of the incidence of defibrillator damage o

during double sequential external defibrillation for
refractory ventricular fibrillation

lan R. Drennan®"°", Dustin Seidler“:°, Sheldon Cheskes "¢

Conclusion: When DSED is used, rate of defibrillator
damage appears to be exceedingly low.







Refractory VF Treated with Esmolol
 Resuscitation October 2016

- 41 patients

 OHCA with refractory VF
» 25 No Esmolol ESMOLOL
« 16 Esmolol

* Load 500mcg

« Infusion 0 — 100mcg/kg/min

HCI INJECTION




rVF Treated with Esmolol
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# Patients Sustained Survive 30 Good Neuro 30  Survive 3 Good Neuro 3
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Esmolol After Failure Standard CPR
with Refractory VF

 Resuscitation October 2014

ESMOLOL

« 25 patients HCI INJECTION
. 19 No esmolol e
« 6 Esmolol




Esmolol After Failure Standard CPR
with Refractory VF

80

70

60 -

50 -

40 -

30 -

20 -

10 A

ROSC(%)

ICU Survive(%)

DC Survive(%)

Good Neuro DC(%)

Esmolol
No Esmolol



First Report of Survival in Refractory VF
after DSD and Esmolol

 Boehm et al
 November 2016
« Western Journal of Emergency Medicine



| '+ 67 yom
|+ Hx LAD stent
« ED CP with CPA

VF

\ * First 15 minutes

— 5 single shocks

— Epi 1 mg x 4 doses
— Amiodarone 450mg



 Decision to use DSD & Esmolol
 DSD x 1, no change

 Esmolol 80mg IVP (~1000mcg/kg)

 Esmolol 0.1mg/kg/hr
(~133mcg/kg/min)

« Circulated x 3 minutes
« 2nd DSD with ROSC and waking up
« Cath lab with LAD lesion/stent
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ORIGINAL RESEARCH

Emergency Medical Services

Feasibility of prehospital esmolol for refractory ventricular

fibrillation

Casey Patrick MD' | Remle P.Crowe PhD, NREMT? | Brad Ward EMT-P* |
AliMohammed DO® | Kelley Rogers Keene BSN,RN* | Robert Dickson MD*

! Montgomery County Hospital District EMS,
Conroe, Texas, USA

ZESO Inc., Austin, Texas, USA

1 Department of Emergency Medicine, HCA
Houston Healthcare Kingwood, Kingwood,
Texas, LISA

“Department of Emergency Medicine, Baylor
Caollege of Medicine, Houston, Texas, USA

Abstract

Background: Esmolol may increase survival for patients with refractory ventricular fib-
rillation (RVF); however, information related to esmolol use in the prehospital environ-
ment is limited. We aimed to assess the feasibility of prehospital bolus dose esmolol
for patients with RVF treated by a high-volume, ground-based emergency medical ser-

vices (EMS) agency.




Esmolol, vector change, and dose-
capped epinephrine for prehospital

ventricular fibrillation or pulseless
ventricular tachycardia

Kyle Stupca et al. Am J Emerg Med. 2022.




Conclusions: Patients who received the EMS
bundle achieved sustained ROSC significantly
less often and were less likely to have pulses at

hospital arrival. The incidence of neurologically
Intact survival was low and similar between
groups.




Stellate Ganglion Block (SGB)



SGB Indications

Ventricular Storm

rVF

Persistent VT

Drug refractory electrical storm

Unresponsive to “traditional” therapies (ACLS)



Why?
You have tried everything else
Your patient is going to die
“Heart too good to die” — Safar

“Are my intentions honorable -
Hinds




POCUS Guided SGB

TIS: 007, Mi: 0. 47, Nerve




Clinical Trial > Clirculation. 2000 Aug 15;102(7):742-7. doi: 10.1161/01.cir.102.7.742.

Treating electrical storm : sympathetic blockade
versus advanced cardiac life support—guided therapy

K Nademanee 7, R Taylor, W E Bailey, D E Rieders, E M Kosar

Affiliations + expand
PMID: 10942741 DOI: 10.1161/01.cir.102.7.742

100
90
80
A
60
50 ACLS
40 SGB
30
20
10

Mortality 1 Week(%) Mortality 1 Year(%)



Thyroid cartilage




Inferior thyroid a.

Recurrent laryngeal n.

Sympathetic trunk

Longus colli m.

Vertebral a. and v.
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Longus colli

Esophagus #' e




Successful SGB

« Termination of VF

HORNER'S SYNDROME

PTOSIS
Drooping Eyelids —

MIOSIS 4"‘\
Constricting pupil

ANHIDROSIS

Loss of sweating
on the face




PREHOSPITAL

ECMO

VF ARREST



ARREST Study (2020)

 The ARREST trial

- Yannopoulos D, et al. Advanced reperfusion
strategies for patients with out-of-hospital
cardiac arrest and refractory ventricular
fibrillation (ARREST)

. Lancet. 2020 Nov 12:50140-6736(20)



Patients

Adult patients (aged 18-75) OOHCA

Initial rhythm VF/VT
No ROSC after three defibs,

Body size that fit the Lund CPR Assist
System (LUCAS)

Estimated transfer time to the emergency
department of less than 30 minutes.



Exclusions

 DNR

- Trauma or burns

 Drowning

- Overdose

 Pregnancy

* Nursing home resident

- Unavalilability of the cath lab

- Contraindications to angiography
- Contrast allergy

 Active GI or internal bleeding.



Intervention
. ECMO (V-A)

— Straight to cath lab by EMS placed on ECMO.

— There were strict criteria used to discontinue
resuscitation in this group

 Two or more of the following:
— End-tidal CO2 <10 mm Hg
— Pa02 <50 mm Hg or oxygen saturation <85%
— Lactic acid >18 mmol/L).



Comparison
- Standard ALS

— The protocol dictated that resuscitation
efforts had to continue for at least 15 minutes
after ED arrival and at least 60 minutes after
the 911 call.



Outcome

 The primary outcome was survival to
hospital discharge.



Results

- 30 patients, mean age of 59 years, 83%
men.

- Large improvement in the primary outcome
of survival to hospital discharge (43%
versus 7%).

 Survival to 6 months also better ECMO group
(43% vs 0%).
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A Success Story










Gosh...l used to
know CPR...

Someone else
will help...right?

| think he is
breathing...

He looks like a
lawvyer...

Can | catch a
disease just by
looking?
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When you get pulses back and

they ask what you want done
next

I dor 't Krnow.

l. I didrn rrhink
* Id oer this
Jar ..



Better Method Refractory VF?

« High quality CPR, limited interruption
- Early defib ®) Early change vector M) Early DSD

« Limit epinephrine

« Esmolol bolus and infusion



Summary

 rVF
— High quality CPR, Prompt Defib

— ? Limit Epi, ? Lidocaine, ? Amiodarone, ? Bretylium

— Consider defib vector change
— Consider DSD, Esmolol

— Consider SGB

— Prehospital / ED ECMO






when your lecturer asks if you have
any questions

Can you the part ofgthe stuff
wherejyoulsaidiall about ‘g_h'e,things?




#FOAMed & #LifeLonglLearning

Conference Journails
' 2 Years Don't Care



CriticalCareReviews.com

Major Trials

Resuscicacion

Scccions

Imtra-Arrest Drug T herapy | AliMrway Mamagerrment
Chest Compression | Defibrillatiom | ECPR |
Temperature Manmnagemment | Post Arrest Drug

Therapy | Coronmnary Angiography
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