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ABSTRACT

BACKGROUND
Concern abourt the use of epinephrine as a treatment for out-of-hospirtal cardiac
arrest led the International Liaison Committee on Resuscitation to call for a placebo-
controlled trial to determine whether the use of epinephrine is safe and effective in
such patients.

METHODS
In a randomized, double-blind trial involving 8014 patients with out-of-hospital
cardiac arrest in the United Kingdom, paramedics at five National Health Service
ambulance services administered either parenteral epinephrine (4015 parients) or
saline placebo (3999 patients), along with standard care. The primary outcome was
the rate of survival at 30 days. Secondary outcomes included the rate of survival until
hospital discharge with a favorable neurologic outcome, as indicated by a score of
3 or less on the modified Rankin scale (which ranges from 0 [no symproms] to
6 [death]).

RESULTS
At 30 days, 130 patients (3.2%) in the epinephrine group and 94 (2.4%) in the pla-
cebo group were alive (unadjusted odds ratio for survival, 1.39; 95% confidence
interval [CI], 1.06 to 1.82; P=0.02). There was no evidence of a significant differ-
ence in the proportion of patients who survived until hospital discharge with a
favorable neurologic outcome (87 of 4007 patients [2.2%] vs. 74 of 3994 patients
[1.9%]; unadjusted odds ratio, 1.18; 95% CI, 0.86 to 1.61). At the time of hospital
discharge, severe neurologic impairment (a score of 4 or 5 on the modified Rankin
scale) had occurred in more of the survivors in the epinephrine group than in the
placebo group (39 of 126 patients [31.0%] vs. 16 of 90 patients [17.8%]).

CONCLUSIONS
In adults with out-of-hospital cardiac arrest, the use of epinephrine resulted in a
significantly higher rate of 30-day survival than the use of placebo, but there was
no significant between-group difference in the rate of a favorable neurologic out
come because more survivors had severe neurologic impairment in the epinephrine
group. (Funded by the U.K. National Institute for Health Research and others;
Current Controlled Trials number, ISRCTN73485024.)
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For every minute that
passes without treatment,
the chances of survival
decrease by 10%

30,000

people are treated for
cardiac arrest in the
community each year in

the UK

Less than 1in 10 (10%) patients survive to go
home from hospital after a cardiac arrest. This
number is even lower for patients where initial
treatments do not work.



Chain of survival WARWICK
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Where initial treatments do not work, adrenaline is
sometimes given as a treatment. Adrenaline has been used
for over 50 years, but it has never been properly tested to
see whether it is beneficial or harmful.
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Rationale for the trial i B
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Epinephrine for resuscitation from
cardiac arrest: A double-edged sword?*
Sutton, Robert M., MD; Berg, Robert A., MD; Helfaer, Mark A., MD

Critical Care Medicine: April 2009 - Volume 37 - Issue 4 - p 1518-1520



Clinical Potpourri
Increased return of spontaneous circulation at the expense of
neurologic outcomes: Is prehospital epinephrine for out-of-

. . 4N Yr
hospital cardiac arrest really worth it? J Crit Care 2014

Rohit Seth Loomba, MD#* a. "‘, Karan Nijhawan, BS®, Saurabh Aggarwal, MD®, Rohit Romesh Arora,

Epinephrine  No epinephrine 0Odds Ratio Odds Ratio
Study or Subgroup  Events  Total Events  Total Weight M-H, Random, 95% CI M-H, Random, 95% CI
Fukuda et al 235 770 453  B301 147% 567 [4.73,6.79)
Goto et al 4563 23676 8674 185901 162% 4 88 [4.69,5.07]
Hagihara et al 2786 15030 23042 402158 16.2% 3.74[3.59,3.91] o
Hayashi et al 297 1013 287 2148 147% 2.69[2.24,3.23) D
Herliz et al 3B 417 36 786 92% 1.97 [1.22,3.18] s
Jacobs etal 64 272 22 262 BBE% 336 [2.00, 5.64]
Kaji etal 121 160 4 24 0.6% 0.06 [0.00, 1.06] +
Machida et al ry 49 204 443 T4% 0.88 [0.48, 1.59) S I
QOlasveengen etal 106 367 115 481 124% 1.29 [0.95, 1.76] T
Total (95% Cl) 41754 598504 100.0% 2.84[2.28, 3.54] i
Total events 8229 320857
Heterogeneity: Tau®= 0.08; Chi*= 219.28, df= 8 (P < .00001); *= 96% 012 055 i

Testfor overall efect: Z=9.29 (P < .00001) Favours no epinephrine Favours epinephring

Restart the heart



1 (( &
Clinical Potpourri
Increased return of spontaneous circulation at the expense of
neurologic outcomes: Is prehospital epinephrine for out-of-

. . 1 Yo
 hospital cardiac arrest really worth it? J Crit Care 2014

Rohit Seth Loomba, MD#* a. ‘Y‘, Karan Nijhawan, BS®, Saurabh Aggarwal, MD®, Rohit Romesh Arora,

Epinephrine  No epinephrine Odds Ratio Odds Ratio

Study or Subgroup  Events  Total Events Total Weight M-H, Random, 95% CI M-H, Random, 95% CI
Fukuda et al 51 770 376 6301 17.2% 1.12[0.83,1.51) T

. Goto et al 1277 23676 7157 185901 21.9% 1.42[1.34,1.51) -
Hagihara et al 805 15030 18906 402158 21.8% 1.15[1.07,1.23] =
Havyashietal 137 1013 258 2148 192% 1.15(0.92,1.43) S [
Holmberg et al 156 4566 388 6207 19.9% 0.53([0.44,0.64) ——
Total (95% CI) 45055 602715 100.0% 1.03[0.79, 1.34] -
Total events 2426 27085
Heterogeneity: Tau®= 0.08; Chi*=102.02, df=4 (P < .00001); F= 96% 0?5 067 ; 1f5 é

Testfor overall effect: Z=0.19 (P=.85) Favours no eninephrine Favours epinenhrine

1 month survival
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Clinical Potpourri

" Increased return of spontaneous circulation at the expense of
neurologic outcomes: Is prehospital epinephrine for out-of-

. . 4N Yr
hospital cardiac arrest really worth it? J Crit Care 2014

Rohit Seth Loomba, MD#* a. "‘, Karan Nijhawan, BS®, Saurabh Aggarwal, MD®, Rohit Romesh Arora,

Epinephrine No epinephrine Odds Ratio Odds Ratio
Study or Subgroup Events Total Events Total Weight M-H, Random, 95% ClI M-H, Random, 95% CI
Dumas et al 194 1134 255 422 141% 0.14[011,017) —
Fukuda et al 5 770 113 6301 9.9% 0.36[0.15,0.88) —
Goto etal 340 23676 3379 185901 145% 0.79(0.70,0.88) =
Hagihara et al 205 15030 8903 402158 14.4% 0.61[0.53,0.70] o
Havyashiet al 42 1013 130 2148 136% 0.67[0.47,0.96) =
Jacobs etal 9 272 5 262 85% 1.76[0.58,5.32)
Machida et al 2 49 28 443 65% 0.63[0.15,2.73
Olasveengen et al 7 367 57 481 106% 014[007,032) ——
Ong et al 9 681 4 615 8.0% 2.05[0.63,6.68)
Total (95% Cl) 42992 598731 100.0% 0.51[0.31,0.84] ‘
Total events 813 12874
Heterogeneity. Tau®*= 0.45; Chi*=181.79, df=8 (P < 00001); I*= 96% 01 02 05 ; 3 : 10

Testfor overall effect. Z=2.64 (P=.008) Favours no epinephrine Favours epinephrine

Survival with good brain function
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Mechanism 1: Impaired microvascular blood flow
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Adrenaline arm Saline (placebo) arm

Courtesy of Giuseppe Ristagno,
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Part 8: Advanced life support
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RESUSCITATION

2010 International Consensus on Cardiopulmonary Resuscitation and Emergency

Cardiovascular Care Science with Treatment Recommendations™ **
VasopressorsALS-D-0238

Despite the continued widespread use of adrenaline and
increased use of vasopressin during resuscitation in some coun-
tries, there is no placebo-controlled study that shows that the
routine use of any vasopressor during human cardiac arrest
increases survival to hospital discharge.

Knowledge gaps

Placebo-controlled trials to evaluate the use of any vasopressor

in adult and paediatric cardiac arrest are needed.




Prof. Gavin Perkins
Warwick Medical School
University of Warwick
Gibbett Hil

Warvack

Coventry CV4 7AL

Dear Professor Perkins,
Re Proposed Trial of Adrenaline for Cardiac Arrest

The College of Paramedics warmly supports and weicomes the proposa
randomised placebo-controlled trial of adrenaline in cardiac arest, We1
not only entirely ethical but also necessary - and, indeed, urgent.

The College wil support the trial In any way that it reasonably can.

Yours gincerely,

Andy on
Chairman
College of Paramedics
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The need for a randomised, controlled trial of adrenaline vers:
placebo in out-of-hospital cardiac arrest
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MNews from the BHF Adrenaline trial

August 13, 2014

a T < g S s Researchers to test cardiac arrest treatment

hospital cardiac amest (OHCA) have concluded that administration of adrenaline increas 1N first ever trial

rate of short-term slvival.nsmeaandbyrehmdmomdm but may ca

worse Wh"“ patient outcomes . The practice of giving heart patients an adrenaline shot

following a cardiac arrest will be put to the test by

The treatment recommendation on the use of vasopressors in cardiac arrest, published i researchers for the very first time.

'20’ 10 2 "-el'mme| Linkson 3 ion Resmsm (IL -)' Mm‘d Patients whose hearts have stopped beating are routinely given the

% R e e ( . w"mm) m W o o drug by paramedics to help resuscitate the heart on the assumption P

spontaneous circulation (ROSC) and short-term survival, there is insufficient evidence to that it improves the chances of survival. 4 ﬁ

wwesﬂutvasopmssasinpmsuﬁvibdsd\mmdnamiedmm.ﬂ\esm . d that th i b . brain d o ) .

..¢]lm . s | b ,‘e gm ' ) d "L"I m&:'e d f c:rm:cc :’-I;Sg:tre concerne: al Is practice may be causing severe brain damage In survivors o
cardiac arrest. Given benefit in short- outcomes, the use of adrer

or vasopressin may be considered in adult cardiac arrest™.

Researchers at Warwick University and the University of Surrey will be conducting a study to establish
whether or not the use of adrenaline causes more harm than good.

ILCOR stated that 'Placebo-controlied trials to evaluate the use dmy Vasopressor inad In the trial 8,000 patients who have a cardiac arrest in Wales, the West Midlands, North East, the south
and Jiatri i t are jod coast and London will be given either an adrenaline injection or an injection of a placebo.

Neither the patients nor the paramedics administering the injection will know which the patient has
The current Resuscitation Council (UK) Guidelines and the UK Ambulance Services Clin "ceived:
Practice Guidelines include the recommendation that adrenaline is w Mf!'y every An advertising drive will take place before the trial begins in autumn in which patients will be given the
minutes during the management of cardiac arrest. The long-term safety and effectivene: opportunity to opt out of the study.
this mm is m The Resuscitation cm’d (UK) w the need fot o Medical Director, Professor Peter Weissberg, said: “Itis T
randomised, controlled trial of adrenaline versus M in adults sushlung aui-of-hos; important to remember that whilst adrenaline is routinely used to treat

ial, comparing ith placebo i i i ' is i What is
cardiac arrest. In the context of such a frial, adrenaline with bo is consi¢ @ cardiac arrest, we don't actually know whether this is a safe and .
ethically justified effective practice. The concern is it could be doing patients more unacceptable is to

harm than good. The only way to answer this crucially important continue giving a

guestion is to do a well-designed clinical trial. treatment that could
T —— be doing more harm

“It is always difficult to conduct a trial in situations where people are  than good

too ill to give their consent. But there are well established ethical 99

guidelines for undertaking such studies. What is unacceptable is to

continue giving a treatment that could be doing more harm than good.

“Only by undertaking difficult studies of this kind can we be sure that patients are receiving the highest
possible standard of care and have the best chance of a good outcome.”



Public consultation WARWICK

=S In a community survey, 86% agreed on the need for
El'/ — the trial, 8% neutral, 6% disagreed

E=

75% willing to participate

95% of survey respondents thought that long-term
survival without brain damage was more important
than survival alone or restarting the heart




Ethical considerations WARWICK

 When a person suffers cardiac arrest loss of consciousness
occurs within seconds

* The attending paramedics must focus on immediate
treatments that are known to be effective. This will give the
patient the best chance of survival

* Itis therefore not possible to seek consent from the patient
or their next of kin in the emergency situation



Ethical consid

Sought the views of:
— Patients and public
— Doctors, nurses and paramedics
— Research Ethics Committee
— Health Research Authority

Complied with legal and regulatory

frameworks

erations WARWICK

112134 =1 Officialfournal of the European Communities 1.5.2001

DIRECTIVE 2001/20/EC OF THE EUROPEAN PARLIAMENT AND OF THE COUNCIL
of 4 April 2001

i of the Member States
n:l-uq t the hpleumnm ofpoddnuulvrm ot conduct of cinica wials on
medicinal products for human use

THE EUROPEAN PARLIAMENT AND THE COUNCIL OF THE
EUROPEAN UNION,

Having regard to the Treaty esublishing the European
Community, and in particular Article 95 theref,

Having regard to the proposal from the Commission (1),

Having regard to the opinion of the Economic and Social
Committee (9,

Adting in accordance with the procedure laid down in Article
251 of the Treaty (),

Whereas:

) Council Directive 65/65/EEC of 26 January 1965 on the
approximation of provisions laid down by law, regula-
tion or administrative action relating to medicinal prod-
wcts () requires that applications for authorisation to
place a medicinal product on the market should be
accompanied by a dossier containing particulars and
documents relating to the results of tests and clinical
trials carried out on the product. Council Directive 75/
318/EEC of 20 May 1975 on the approximation of the
laws of Member States relating to analytical, pharmaco-
toxicological and dlinical standards and protocols in
respect of the testing of medicinal products () lays down
S rales 06 s compilation of dossiers including
their presentation.

@  The accepted basis for the conduct of clinical trials in
humans is founded in the protection of human rights
and the dignity of the human being with regard to the

cation of biology and medicine, as for instance
lected in the 1996 version of the Helsinki Declaration.
The clinical trial subject’s protection is safeguarded
h risk assessment based on the results of toxico-
experiments prior to any clinical trial, screening

by ecthics committees and Member States’ competent
authorities, and rules on the protection of personal data

I 101997, p. 9 and
of € |Ol I6|‘3§0 [}
) O] € 95, 30.5.1998, 1
); Opinion'of the Furopean Prlament of 17 Nowember 1998 (0 €
379, 7. 12. 1998, p. 27). Councl Common Position of 20 July
2000 (0] C 300, 307102000, 32) nd Decsion of the Esropesn

)

%)

Persons who are incapable of giving legal consent to
clinical trials should be given special protection. It is
incumbent on the Member States to lay down rules to
this effect. Such persons may not be included in clinical
trals if the same results can be obtained using persons
capable of giving consent. Normally these persons
should be included in clinical trials only when there are
grounds for expecting that the administering of the
medicinal product would be of direct benefit to the
patient, thereby outweighing the risks. However, there is
2 need for dlinical trials involving children to improve
the treatment available to them. Children represent a
vulnerable population with developmental, physiological
and psychological differences from adults, which make
age- and development- related research important for
their benefit. Medicinal products, including vaccines, for
children need to be tested scientifically before wide-
spread use. This can onl be achicved by ensuring that
medicinal products which are likely to be of significant
clinical value for chld.m‘ are fully studied. The clinical
trials required for this purpose should be carried out
under conditions affording the best possible protection
for the subjects. Criteria for the protection of children in
clinical trials therefore need to be laid down.

In the case of other persons incapable of giving their
consent, such as persons with dementia, psychiatric
patints. etc, inclusion in clinical trials in such cases

on an even more restrictive basis. Medicinal
pmducu for trial may be administered to all such indi-
viduals only when there are grounds for assuming that
the direct benefit to the patient outweighs the risks.
Moreover, in such cases the written consent of the
patient's legal representative, given in cooperation with
the treating doctor, is necessary before participation in
any such clinical trial,

The notion of legal representative refers back to existing
national law and consequenty may include natural or
legal persons, an authority andjor a body provided for
by national law.




Ethical approach

Facts aboutthe P i02
PARAMEDIC2 Trial

* Approval for deferred
consent from the Research
Ethics Committee

e Shared information about

the trial with the public ———
* Provided a mechanism for e ,

a person to indicate they

did not want to participate - -

in the trial = Soidwee S

ieone’s heart stops?

armation about the
Paramedic2 Trial
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Ethical approach WARWICK

Informed the patient (if possible) or their next of kin as soon as
possible after the emergency had passed about their involvement
in the trial, and seek their consent to continue

After careful consideration and consultation with patients, the
public and the Research Ethics Committee, it was decided not to
write to the next of kin of those who did not survive. Information
was made available and a process put in place to respond to
enquires from relatives



Objective WARWICK

* Primary objective

— The primary objective of this trial is to determine the clinical
effectiveness of adrenaline in the treatment of OHCA measured as
primary outcome: 30 day survival.

 Secondary objective

— Secondary objectives of the trial are to evaluate the effects of
adrenaline on survival, cognitive and neurological outcomes of
survivors and to establish the cost-effectiveness of using
adrenaline.



Eligibility Criteria

WARWICK
* Inclusion Criteria:

— Cardiac arrest in out of hospital environment USE this pack if: >
AND _ o Qout of hospital =
— Advanced life support initiated and / or ) _ o
continued by ambulance service clinician Advanced life support E
* Exclusion criteria at the time of arrest will ) _ =
be: DO NOT USE this pack if: | 3
— Known or apparent pregnancy ePreg nancy ;
— Known or apparently aged under 16 years @ Under 16 years o
— Cardiac arrest caused by anaphylaxis or life c e/l ' 2
threatening asthma QAnaphylams/Ilfe threatening L<'I)
. . . . asthma a

— Adrenaline given prior to arrival of ambulance
service clinician @Adrenaline given prior A
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CPR 30:2
Attach defibrillator/monitor
Minimise interruptions

A

¢ N Call resuscitation

team

Return of spontaneous a
circulation
Immediate post cardiac
arrest treatment
* Use ABCDE approach A
* Aim for SpO; of 94-98%
« Aim for normal PaCO,
+ 12-ead ECG 5 S
« Treatprecipitating cause | |mmediately resume |
* Targeted temperature CPR for 2 min J
(anagoiment | Minimise interruptions |
During CPR Treat Reversible Causes Consider
Ensure high quality chest compressions « Hypoxia * Ultrasound imaging
Minknies | ions to compressi G o Mechanical chest
Sheongen. capnoaraohy i il to facilitate
e Hy
Continuous compressions when transfer/treatment

advanced airway in place
Vascular access (intravenous or
intraosseous)

Give adrenaline every 3-5 min
Give amiodarone after 3 shocks

« Thrombosis - coronary or
pulmonary

« Tension pneumothorax

* Tamponade ~ cardiac

* Toxins

« Coronary angiography and
percutaneous coronary
intervention

+ Extracorporeal CPR

WARWICK

Treatment of shockable rhythms (VF/VT)

1. Confirm cardiac arrest — check for signs of life and normal breathing, and if trained to do so
check for breathing and a pulse simultaneously.

[

. Call resuscitation team.

(%]

. Perform uninterrupted chest compressions while applying self-adhesive defibrillation/maonitoring
pads - one below the right clavicle and the other in the V6 position in the midaxillary line.

B

. Plan actions before pausing CPR for rhythm analysis and communicate these to the team.

[#2]

. Stop chest compressions; confirm VF/pVT from the ECG. This pause in chest compressions
should be brief and no longer than 5 seconds.

6. Resume chest compressions immediately; warn all rescuers other than the individual performing
the chest compressions to "stand clear” and remove any oxygen delivery device as appropriate.

=

. The designated person selects the appropriate energy on the defibrillator and presses the charge
button. Choose an energy setting of at least 150 J for the first shock, the same or a higher
energy for subsequent shocks, or follow the manufacturer's guidance for the particular
defibrillator. If unsure of the correct energy level for a defibrillator choose the highest available
energy.

<]

. Ensure that the rescuer giving the compressions is the only person touching the patient.

9. Once the defibrillator is charged and the safety check is complete, tell the rescuer doing the
chest compressions to "stand clear”; when clear, give the shock.

10. After shock delivery immediately restart CPR using a ratio of 30:2, starting with chest
compressions. Do not pause to reassess the rhythm or feel for a pulse. The total pause in chest
compressions should be brief and no longer than 5 seconds.

11. Continue CPR for 2 min; the team leader prepares the team for the next pause in CPR.
12. Pause briefly to check the monitor.
13. If VF/pVT, repeat steps 6-12 above and deliver a second shock.

@f VF/pVT persists, repeat steps 6-8 above and deliver a third shock. Resume chest

compressions immediately. Give adrenaline 1 mg IV and amiodarone 300 mg IV while
performing a further 2 min CPR. Withhold adrenaline if there are signs of return of spontaneous
circulation (ROSC) during CPR.

15. Repeat this 2 min CPR - rhythm/pulse check - defibrillation sequence if VF/pVT persists.

16. Give further adrenaline 1 mg IV after alternate shocks (i.e. approximately every 3-5 min).
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CPR 30:2
Attach defibrillator/monitor
Minimise interruptions

team

¢ ; Call resuscitation |

4

Return of spontaneous
circulation

—

Immediate post cardiac
arrest treatment

Use ABCDE approach

Aim for SpO; of 94-98%

Aim for normal PaCO,

12-lead ECG

Treat precipitating cause

[ Immediately resume |

Targeted temperature CPR for 2 min J
management Minimise interruptions |
During CPR Treat Reversible Causes Consider
Ensure high quality chest compressions *  Hypoxia « Ultrasound imaging
Mininiss | ions to compressi G o Mechanical chest
ﬁ'sv: \::zgzm capnography 2 :' ;othemua to facilitate
> 3
Continuous compressions when transfer/treatment

advanced airway in place
Vascular access (intravenous or
intraosseous)

Give adrenaline every 3-5 min
Give amiodarone after 3 shocks

« Thrombosis - coronary or
pulmonary

« Tension pneumothorax

* Tamponade ~ cardiac

* Toxins

« Coronary angiography and
percutaneous coronary
intervention

* Extracorporeal CPR

WARWICK

Treatment of PEA and asystole
1. Start CPR30:2
eGive adrenaline 1 mg IV as soon as intravascular access is achieved

3. Continue CPR 30:2 until the airway is secured - then continue chest compressions without
pausing during ventilation

4. Recheck the rhythm after 2 min:

a. If electrical activity compatible with a pulse is seen, check for a pulse and/or signs of
life

i. If a pulse and/or signs of life are present, start post resuscitation care
ii. If no pulse and/or no signs of life are present (PEA OR asystole):

1. Continue CPR
2. Recheck the rhythm after 2 min and proceed accordingly

3. Give further adrenaline 1 mg IV every 3—5 min (during alternate 2-min
loops of CPR)

b. If VF/pVT at rhythm check, change to shockable side of algorithm.



Randomisation

 Randomisation — opening drug pack

— Post randomization exclusions
e ROSC <
* ROLE

A

* Drug administration
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Outcomes WARWICK

* Primary outcome
— Survival to 30 days post randomisation

* Secondary outcomes

— Survived event (sustained ROSC, with spontaneous circulation
until admission and transfer of care to medical staff at the
receiving hospital)

— Survival to hospital discharge post randomisation

— Neurological outcome (modified Rankin Scale (mRS)) at hospital
discharge.

— Hospital length of stay post randomisation

— Intensive care length of stay post randomisation

— Hospital free survival in 30 days post randomisation
— ICU free survival in 30 days post randomisation



The study population

65% Average age
i male 69

\l,’ 6Dutﬂf1o

people received CPR
from bystanders or family
members before the
ambulance arrived

\

4



50%

witnessed by bystander

10% witnessed by paramedics
40% unwitnessed

20
%

90
%

initially medical
shockable cause of
rhythms cardiac

arrest



10623 Patients wene assessed for eligibility

2520 Were excluded
268 Were known or suspected to be <16 yr
of age
17 Were known or suspected to be pregnant
615 Had return of spontanesus circulation

— 17 Had cardiac arrest secondary to anaphylaxis

183 Had cardiac arrest secondary to life-
threatening asthma
1192 Received adrenaline before ambulance arrival
228 Had traumatic arrest excluded h:,l Londan
Ambulance Service

2103 Underwent randomization

[pack opened)
87 Were excluded after randomization
4 Had do-not-resuscitate order
& Had asthma
22 Had return of spontaneous circulation
—

2 Were pregnant
4 Had broken or contaminated syringes
1 Had no intravenous acoess

47 Had unknown reason

8016 Were enralled in the trial
(pack opened, drug given)

2 Had missing study-group assignment
owing to bost pack number

1999 Received placebo

§ Were lost to follow-up in survival analysis
4 Were bost before 30-day analysis
4 Were bost before 3-mo analysis

20 Were lost to fellow-ug in neurelogic analysis
5 Were bost before hos pital-discharge analysis
15 Were bost before 3-mo analysis

|

3995 Were included in the primary analysis

|

4015 Received epinephrine

|

& Were lost to follow-up in survival analysis
3 Were lost before 30-day analysis
3 Were lost before 3-mo analysis

29 Were lost to follow-up in neurclogic analysis
B Were lost before hospital-discharge analysis
21 Were lost before 3-mo analysis

l

4012 Were included in the primary analysis

WARWICK
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10,623 Patients were assessed for eligibility

2520 Were excluded
268 Were known or suspected to be <16 yr
of age
17 Were known or suspected to be pregnant
(615 Had return of spontaneous circulation ]
— 17 Had cardiac arrest secondary to anaphylaxis
183 Had cardiac arrest secondary to life-
threatening asthma
1192 Received adrenaline before ambulance arrival
228 Had traumatic arrest excluded by London
Ambulance Service

Y

8103 Underwent randomization
(pack opened)
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8103 Underwent randomization
(pack opened)
87 Were excluded after randomization
4 Had do-not-resuscitate order
6 Had asthma
22 Had return of spontaneous circulation
R
2 Were pregnant
4 Had broken or contaminated syringes
2 Had no intravenous access
47 Had unknown reason
Y

8016 Were enrolled in the trial
(pack opened, drug given)




8016 Were enrolled in the trial
(pack opened, drug given)

2 Had missing study-group assignment
owing to lost pack number

|

3999 Received placebo

|

\

4015 Received epinephrine

8 Were lost to follow-up in survival analysis
4 Were lost before 30-day analysis
4 Were lost before 3-mo analysis

20 Were lost to follow-up in neurologic analysis
5 Were lost before hospital-discharge analysis
15 Were lost before 3-mo analysis

Y

|

6 Were lost to follow-up in survival analysis
3 Were lost before 30-day analysis
3 Were lost before 3-mo analysis

29 Were lost to follow-up in neurologic analysis
8 Were lost before hospital-discharge analysis
21 Were lost before 3-mo analysis

3995 Were included in the primary analysis

|

4012 Were included in the primary analysis




Return of spontaneous
circulation

Adrenaline Placebo

36.3% 11.7%

n=1457/3975 n=468/3960



Admitted to hospital

Adrenaline

23.8%

N=947/3973

+

Significantly more in
adrenaline group

Odds ratio
3.83 (95% Cl 3.30-4.43)

Placebo

8.0%

n=319/3982



Survival to 30 days

Adrenaline Placebo

Significantly more in
3 I 2% adrenaline group 2 " 4%

N=130/4012 139009011 08182 N=94/3995

P=0.02



Favourable neurological

outcome
Adrenaline Placebo
2 _ 2% No significant 1 _ 9%
difference
n=87/4007 Odds ratio Nn=74/3994

1.18 (95% Cl 0.86-1.61)



Poor neurological outcome

Adrenaline

Signifi I ith brai
31.0%  damage (mkS475) in acrensiine group L / -8%0

Post-hoc comparison
Nn=39/126 Odds ratio n=16/90

0.51 (95% Cl 0.27-0.96)



Survivors at hospital discharge Adrenaline (n=126) No adrenaline (n=90)

llllllllllllllllllllllll

No dsabily TITTRTETINEN o5% | PROTTRTOVONN 6.7
"

No significant disability

Some symptoms but able to carry out all usual
duties and activities

slight disability

Unable to carry out all previous activities, but able to
look after own affairs without assistance

Moderate disability

Requiring saome help, but able to walk without
assistance

Moderately severe disability @ ... ccc0 000 | o0 s s 0

Unable to walk without assistance and unable to mewwwwmwwww 9.5% WWWWWWWW 8.9%

attend to own bodily needs without assistance

T L

nursing care and attention

Classified by modified Rankin Scale 100% 100%




Subgroup

Witness
None
Bystander
Paramedic
Bystander CPR
Bystander CPR
No Bystander CPR
Initial rhythm
Shockable rhythm
Nonshockable rhythm
Cause of cardiac arrest
Medical cause
Non-medical cause
Age
Mean age (69.7 years old)
Emergency call to ambulance arrival at scene
Mean time ( 7.4 minutes)
Ambulance arrival at scene to administration of trial agent
Mean time (15.2 minutes)
Emergency call to administration of trial agent

Mean time (22.6 minutes)

0.1

Favors Placebo

++**'++*++T++

—

10

OR (95% Cl)

2.62(1.15, 5.96)
1.35(0.95, 1.93)
1.26 (0.60, 2.62)

1.45(1.02, 2.07)
1.84(0.82,4.17)

1.32(0.95, 1.86)
2.15 (1.13, 4.09)

1.46 (1.08, 1.97)
1.20 (0.18, 8.01)

1.30(0.93, 1.82)

1.46 (1.07, 2.00)

1.44 (1.04, 2.01)

1.43 (1.01, 2.01)

Favors Epinephrine

p (interaction)

0.32

0.60

0.19

0.84

0.13

0.85

0.84

0.85



Comparative effectiveness

@)

10 times 8 times 20 times Adrenaline
more effective more effective more effective Reference (1)
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WARWICK
Conclusion

Adrenaline can restart the heart but it’s no good for the brain

CONCLUSIONS

In adults with out-of-hospital cardiac arrest, the use of epinephrine resulted in a
significantly higher rate of 30-day survival than the use of placebo, but there was
no significant between-group difference in the rate of a favorable neurologic out-
come because more survivors had severe neurologic impairment in the epinephrine
group. (Funded by the U.K. National Institute for Health Research and others;
Current Controlled Trials number, ISRCTN73485024.)
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Implications for practice

Values and preferences of the communities we serve
Conversation and dialogue

EUROPEAN
. RESUSCITATION
COUNCIL
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