§ Flight diversions for non-shockable cardiac arrest cases.
= e they justifiable?

Déroutements de vol pour les cas d'arr ardiaque non-choquables.

Sont-ils justifiables?
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Intfroduction

Medical diversions impose a complex risk/benefit analysis

Although potentially life-saving, diversions represent cost,
operational disruption, and safety concerns

If anticipated benefit is nil or very small, the risks associated
might not be justifiable

In-flight cardiac arrests could present as Shockable or Non-
shockable, as diagnosed by the AED

The purpose of this study is to review the prognosis of non-
shockable cases of IFCA (NSIFCA) and discuss the need to
adapt Termination of Resuscitation (TOR) criteria to the in-
flight environment,




How AEDs operafte...

AED Analyzes ECG
Amplitude
Frequency
Slope

Shock
recommended
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Prompt for 2
minutes CPR
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Venitricular fibrillation

Underlying mechanism in acute ischemia

Also present in some cardiomyopathies (i.e.
hypertrophic) and primary electrical heart disorders
(Long QT syndromes, Brugadaq, etc...)
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Asystole

Usually a terminal event

Terminal patients
Hypoxia / asphyxio
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Pulseless electrical activity

Internal hemorrhage
Pulmonary embolism
Cardiac tamponade
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No shock advised
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Late (fine) ventricular fibrillation

Amplitude and
frequency below
AED detection

parameters

...................................................

....................................................




No cardiac arrest

Vaso-vagal syncope

Post-ictal state
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Methods

10-year experience with IFCA’s handled by MedAire
Was reviewed

End goals of survival-to-hospital and survival-to-
hospital-discharge were correlated with other
variables

A literature research was performed focusing on
review and meta-analysis articles on prognostic data
of survival in OHCA and comparing those to published
data on IFCA.
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Flight distance (km)
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Minutes to arrival (> 9 min)
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Literature review
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‘ with good neurologic outcome (4.24; 3.46-5.20).

Clinical paper Conclusion: In CARES, survival was higher among OHCA receiving ETI than those receiving SCA, and for
patients who received no advanced airway than those receiving ETI or SGA.
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Methads: We studied adult OHCA in the Cardiac Arrest Registry to Enl'!ance survival (CARES). Primary Lﬁiﬁzfﬂi’ﬁtﬂzﬁ%ﬂ;ﬁfﬁ;’gﬁg;;?;:f;mnl?‘mgﬁi"&i:gﬁ: University, Hommilton, ntario, Camada
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ROSC, survival to hospital admission, survival to hospital discharge, and neurologically-intact survival to
hospital discharge (cerebral performance category 1-2). Propensity scores characterized the probability
of receiving ETI, SGA, or no advanced airway. We adjusted for Utstein confounders. Multivariable random

Keywords;
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effects regression accounted for clustering by EMS agency. We compared outcomes between (1) ETI vs. ARTICLE INFO ABSTRACT

SGA, and (2) [no advanced airway] vs. [ET] or SCA]. 3 . — N - PR
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{1.44: 1.10-1.88). Compared with [ETI or SGA]. patients receiving no advanced airway attained higher Keys D,d, adrenaline (HOA), or vasopressin alone or combination) in adult OHCA patients. Meta-analyses were per-

survival to hospital admission (1.31; 1.16-1.49), hospital survival (2.96; 2.50-3.51) and hospital discharge formed using random effects modeling. Subgroup analyses were performed stratified by cardiac rhythm
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in outcomes between SDA and vasopressin alone or in combination with adrenaline. tion (- 502) and
Conclustons: There was no benefit of adrenaline in survival to discharge or neurological outcomes. There

were improved rates of survival to admission and ROSC with SDA over placebo and HDA over SDA. ) nd survrad

Conchestons: There was no benefit of adrenaline in survival to discharge or newrological outcomes. There
were improved rates of survival to admission and ROSC with SDA over placebo and HDA over SDA.
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Amiodarone or lidocaine for cardiac arrest: A systematic review and
meta-analysis®
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Conclusions: Amiodarone and lidocaine equally improwve survival at hospital admission as compared with

cnsmair oo Placebo. Howewver, neither amiodarone nor lidocaine improve long-term outcome.
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ARTICLE INFO ABSTRACT

Article history:

Received 25 May 2016

Received in revised form 14 July 2016
Accepted 18 July 2016

Background: Cuidelines for treatment of out-of-hospital cardiac arrest {O0H-CA) with shockable rhythm
recommend amiodarone, while lidocaine may be used if amiodarone is not available. Recent underpow-
ered evidence suggests that amiodarone, lidocaine or placebo are equivalent with respect to survival at
hospital discharge, but amiodarone and lidocaine showed higher hospital admission rates. We undertook
a systematic review and meta-analysis to assess efficacy of amiodarone vs lidocaine vs placebo.

NE‘}WO[F%‘-' el candi Methods: We included studies published in PubMed and EMBASE databases from inception until May
?l‘:i?b-u ospital cardiac arrest 15th, 2016. The primary outcomes were survival at hospital admission and discharge in 00H-CA patients

enrolled in randomized clinical trials (RCT) according to resuscitation with amiodarone vs lidocaine
vs placebo. If feasible, secondary analysis was performed including in the analysis also patients with
in-hospital CA and data from non-RCT.

Results: A total of seven findings were included in the metanalysis (three RCTs, 4 non-RCTs). Amio-
darone was as beneficial as lidocaine for survival at hospital admission (primary analysis odds ratio—OR
0.86-1.23, p=0.40) and discharge (primary analysis OR 0.87-1.30, p=056; secondary analysis OR
0.86-1.27, p=0.67). As compared with placebo, survival at hospital admission was higher both for
amiodarone (primary analysis OR 1.12-1.54, p<0.0001: secondary analysis OR 1.07-1.45, p<0.005)
and lidocaine (secondary analysis only OR 1.14-1.58, p=0.0005). With regards to hospital discharge
there were no differences between placebo and amiodarone (primary outcome OR 0.98-1.44, p=0.08;
secondary outcome OR 0.92-1.33, p=0.28) or lidocaine (secondary outcome only OR 0.97-1.45_p=0.10).
Condusrarrs Armodarone and ]lducame equally improve sur\nva] at hospital admission as compared with

Hospital admission
Hospital discharge
Return of spontaneous circulation

Conclusion: Paramedic transport time was not associated with survival to hos pital discharge or with neu-
rological outcome at hospital discharge in adult OHCA patients. Future studies are needed to prospectively
evaluate the prognostic impact of transport time particularly in rural settings and pediatric population.

Does transport time of out-of-hospital cardiac arrest patients matter?
A systematic review and meta-analysis
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ARTICLE INFO ABSTRACT

ﬂl'ﬂf_ff history: Background: Despite increasing evidence for specialized cardiac arrest centers, the impact of transport
Received 22 November 2016 time on out-of-hospital cardiac arrest (OHCA) patients’ outcome remains unclear. We systematically
Received in revised form 21 February 2017 rewewed the prognosrlc lmpacr of transporr time in DHCA Darjenls

Accepted 2 Aoril 2017 Mgl o d vars el r—Lo P --awert £ ooi—re from inception to
1d outcome in OHCA

outcomes included

included for final
patients included
and had an initial

Conclusion: Paramedic transport nme was not assocjated w1rh survival to hospital discharge or with neu-
rological outcome at hospital discharge in adult OHCA patients. Future studies are needed to prospectively
evaluate the prognostic impact of transport time particularly in rural settings and pediatric population.
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PUBLIC USE OF AUTOMATED

i
Results Ovvar a two-year period, 21 persons had
S L Carrme BT, B s MDMtraumatic cardiac arrest, 12 of whom had ventric-
ular fibrillation. With two exceptions, defibrillator op-

ApsTRACT

Backgronnd Automatad external defibrillators save
Iives when they are used by designated personnel in
certain public settings. We performed a two-year pro-
spective study at three Chicago airports to assess
whether random bystanders witnessing out-of-hospi-
tal cardiac arrasts would retrieve and succassfully use
automated external defibrillators.

Methods  Defibrillators were installed a brisk 60-to-
90-second walk apart throughout passenger terminals
at O'Hare, Midway, and Maigs Field airports, which to-
pgether serve more than 100 million passengers per
year. The use of defibrillators was promoted by public-
sarvice videos in waiting areas, pamphlets, and ra-
ports in the media. We assessed the time from noti-
fication of the dispatchers to defibrillation, survival
rate at 72 hours and at one year among persons with
cardiac arrest, their neurologic status, and the charac-
taristics of rescuers.

Resules Over a two-year period, 21 persons had
nontraumatic cardiac arrest, 18 of whom had ventric-
ular fibrillation. With two exceptions, defibrillator op-
erators were good Samaritans, acting voluntarily. In
the case of four patients with ventricular fibrillation,
defibrillators wera neither nearby nor used within five
minutes, and none of these patients survived. Three
others remained in fibrillation and eventually died, de-
spite the rapid use of a defibrillator {within five min-

most common cause of death in the Unied
States and most other Western nations.!+
Among these deaths, sudden, out-of-hospi
1l cardiac arrest claims approximately 1000 lives each
day in the United States alone.? Most of these cardiac
arrests are due to venericular fibrillation+7 Though
highly reversible with the rapid applicarion of a defib
rillaror, venericular fibrillation is otherwise faral within
minutes, even when cardiopulmonary resuscitation is
provided immediately”"! The overall survival rate in
the United States is estimated to be less than 5 per
CenpAsnIzie
Recent developments in automated-external-defib

rillator technology have provided a means of increasing
the rate of prompt defibrillation after out-of-hospiral
cardiac arrest.15 After minimal training, nonmedical
flight attendants and casino workers)
ibrillators in the workplace, with life
Nonetheless, such programs have
involved designated personnel whose job description
includes assisung persons who have had sudden car
ffac arrest. Dara are still lacking on the success of pro

rams in which auromared external defibrillators have
ﬁccn nstalled in public places to be used by persons
who have no specific training or duty to act

Prehospital Termination of Resuscitation
in Cases of Refractory Out-of-Hospital

Cardiac Arrest

Comilla Sasson, MD. M5

L1 Hegz, MD

Michelle Macy, MDY
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Arthur Kellermann, MD, MPH

Bryan MeNally, MD, MPH

for the CARES Surveillance Group

ARDIAC ARREST IS PRIMARILY A
[atal event. It isestimated that
166 200 out-of-hospital car-
diac eventsoccur each year in
the Tinited States with annroximately

Context ldentifying patientsin the out-of-hospital setting who have no realistic hope
of surnviving an out-of-hospital cardiac arrest could enhance utilization of scarce health
care rasources.

Objective To valldate 2 out-of-hospital termination-of-resuscitation rules devel-
oped by the Ontario Prehospital Life Support (OPALS) study zroup, one for use by
responders providing basic life support (BLS) and the other for those providing ad-
wvanced life support (ALS).

Deslgn, Setting, and Patlents Retrospective cohort study using survelllance data
prospe "tl\.'ely s mltted by emergency medical systems and hospitals In 8 US ditles to
the Cardlac Arrest Reglstry to Enhance Survival {CARES) between Cctober 1, 2005,

and April 30, 2008. Case patients were 7235 adults with out-of-hospital cardiac ar-
rest; of these, 5505 met Incluslon criterla.

Maln Outcome Measures Spedficity and positive predictive value of each termination-

of-resusc for y 0 likely will not survive to hospital discharge.

Conclusion In this validation study, the BLS and ALS termination-of-resusciation o2 ot
rules performed well In Identifying patients with out-of-hospital cardiac armest Who  Byeiose s e

have little or no chance of survival.
JAMA. 2008-200012)-1432-1435

01998 (95% C1, 0.996-0.959)
1000 (25% CI,0.991-1.000)
dfior predicting lack of survival

L E T T Tl ey termination-of-resuscitation
_||1I'I'I|_ ~hosplial cardlac amest who

TAMA. 2008:300(12-1432-1438 wores jarmi. com
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Safety aspects

Not (usually) possible o land from
cruising altifude in less than 20 minutes

CPR during landing
- Safety of the rescuer
» Split aftention — other passengers
- Compromised evacuation route




Criteria for termination of resuscitation on site
for OHCA

In-flight Termination of Resuscitation / not-diverting

An arrest not witnessed by flight-attendants or other
passengers.
No ROSC within 30 minutes to potential top-of-
descent. No AED shock

ALL Criteria present
Terminate Resuscitation. Don't
divert

AED delivered shock. ROSC
Divert

BLS termination-of-resuscitation rule for adult OHCA.




Conclusions 1

IFCAs are a subset of out-of-hospital cardiac arrest (OHCA)
Prognosis for non-shockable rhythms is very poor
Advanced life support has no clear benefit in OHCA

The best chance for non-shockable rhythms is good quality
CPR or no cardiac arrest

Diverting for non-shockable rhythms might be futile and risks
probably outweigh any benefit

Criteria for not-diverting could be implemented adapting
from existing guidelines for OHCA — TOR




Conclusions 2

An unorthodox cost/benefit justification for having
AEDs could be diversion avoidance for non-shockable
IFCAS

Moral, ethical and legal implications should be better
discussed




