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Chain of survival

BQOE

Where initial treatments do not work, adrenaline is @NGRES

sometimes given as a treatment. Adrenaline has been used s ‘D%
for over 50 years, but it has never been properly tested to ' :
see whether it is beneficial or harmful. 3




~HLR CD rédet,
¥ SVENSKA RADET FOR HIART- LUNGRADDNING

Evidence before PARAMEDIC2

« ROSC (n=9)

e Survival to discharge (n=5)

* Favourable neurological outcome (n=9)

0.1. 0.2 0.5 1 2 5
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Immediately resume eesiealein iy Immediately resume
~ CPRfor2 min oristaliniad] CPRfor2min

Airway

Adrenaline after Aol o IV/IO Access
3rd shock Adrenaline (ONBREG
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“ ORIGINAL ARTICLE ”

A Randomized Trial of Epinephrine
in Out-of-Hospital Cardiac Arrest
G.D. Perkins, C. Ji, C.D. Deakin, T. Quinn, J.P. Nolan, C. Scomparin, S. Regan,
). Lang, A. Slowther, H. Pocock, ].J.M. Black, F. Moore, R.T. Fothergill, N. Rees,

L ©'Shea, M. Docherty, |. Gunson, K. Han, K. Charlton, J. Finn, S. Petrou,
M. Stallard, S. Gates, and R. Lall, for the PARAMEDIC2 Collaborators®™

ABSTRACT "
BACKGROUND
Concern about the use of epinephrine as a trearment for out-of-hospital cardiac
arrest led the International Liaison Commirttee on Resuscitarion w call for a placebo-
controlled rial 1o determine whether the use of epinephrine is safe and effective in

such patients.

METHODS
In a randomized, double-blind wrial involving 8014 patients with ourofhospital
cardiac arrest in the United Kingdom, paramedics ar five Natonal Health Service

ambulance services administered either parenteral epinephrine (4015 partients) or . .
saline placebo (3999 patients), along with standard care. The primary outcome was e r e n a l n e r l a
the rare of survival ar 30 days. Secondary oarcomes included the rate of survival uneil

hospirtal discharge with a favarable neurologic ourcome, as indicared by a score of
3 or less on the modified Rankin scale (which ranges from 0 [mo symproms] to
6 [deach]).

RESULTS
Ar 30 days, 130 patienrs (3.2%) in the epinephrine group and 94 (2.4%) in the pla-
cebo group were alive (unadjusted odds rario for survival, 1.39; 95% confidence

interval [CI], 1.06 o 1.82; P=0.02). There was no evidence of a significant differ- < = : n
ence in the proportion of patients who survived unril hospital discharge with a South Central Ambulance Service m West Midlands Ambulance Service m
favorable neurologic ontcome (87 of 4007 parients [2.2%] vs. 74 of 3994 parients F i

[1.9%]; unadiusted odds rado, 1.18; 95% CI, 0.86 to 1.61). At the time of hospital NHS Foundation Trust NHS Foundation Trust

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%]). 2
o ik i London Ambulance Service [z 53 North East Ambulance Service [\253 Welsh Ambulance Service [N 263
In adults with our-of-hospital cardiac arrest, the use of epinephrine resulted in a NHS Trust NHS Foundation Trust NHS Trust

significantly higher rate of 30-day survival than the use of placebo, but there was

no significant berween-group difference in the rare of a favorable neurologic our

come because more survivors had severe neurologic impairment in the epinephrine

group. (Funded by the U.K. National Insciure for Health Research and others; @
Currenr Controlled Trials number, ISRCTN73485024.) SI"
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National Institute for Health Research

improving the health and wealth of the nation through research

* The trial was funded by the National Institute for Health Research HTA
Programme (12/27/126)

* The views expressed are those of the authors and not necessarily
those of the NHS, NIHR or the Department of Health and Social Care.

FUNDED BY

N l H R ‘ National Institute
for Health Rgﬂseggh’-’z
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Objective

* 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.

e 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.
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In a community survey, 86% agreed on the need for
the trial, 8% neutral, 6% disagreed

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
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Ethical considerations

* 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

* |tis therefore not possible to seek consent from the patient or

ONCGRE
their next of kin in the emergency situation A S
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Ethical considerations

| —

AMREUTINE S OF THE SENMLPLAS PARLEAMESS AlD (M fee Crmna
o 8 At oy
W P S -

e ey of B vy, o - -
g TR Sephemewiiion o gea dieie E.-... 16 e senins of s s
—tr | b |4 f—

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

* Complied with legal and regulatory
frameworks BT AR
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Facts about the  PARACJEDIC2
Ethical approach 1 PARAMEDIC2 Trial %

* Approval for deferred
consent from the Research
Ethics Committee

 Shared information about
the trial with the public

A ’ + =
Taling Part in PARAMETNCT Crveright bor PARAMEDICE ~ r s
B
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s choui o e o rv
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* Provided a mechanism for
a person to indicate they
did not want to participate
in the trial

should we use e
adrenaline when |
leoae's heart stops?
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Ethical approach

* 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

e 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 (ONGRES
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Eligibility Criteria

* Inclusion Criteria:
e« OHCA USE this pack if:

AND @ out of hospital
@ Advanced life support

e ALS initiated and / or continued by

ambulance service clinician ) _
DO NOT USE this pack if:

QPr‘egnancy
Qunder 16 years

¢ EXCIUS|On Crlterla: QAnaphyiaxfs/Iife threatening

e Known or apparent pregnancy

1 PACK PER PATIENT ONLY

asthma
* Known or apparently <16 years & Adrenaline given prior
* Anaphylaxis or life threatening
asthma (ONORES
* Adrenaline given prior to arrival of S

ambulance service clinician
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 Randomisation — opening drug
pack
Post randomizatio
* ROSC

e ROLE
e Exclusion
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Patients refractory to initial attempts

at resuscitation

Registry data / previous trials suggest

circa 3% survival

3999 placebo, 4013 intervention

99% follow-up of primary outcome

23% loss to follow-up for neurological

outcomes by 3 months
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The Adrenaline Trial



The study population

e Average age
P @ @ @ 65 /o
$11 male| <.

Vg 6Gutt}f1o

\
4 people received CPR
from bystanders.or family
‘ mambers belora the
ambulance arrived
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50% bystander witnessed

10% witnessed by paramedics, 40% unwitnessed

20%

initially shockable
rhythms

90%

medical
cause of cardiac arrest

6
CONCRES
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Survival to 30 days

Adrenaline Placebo
o Significantly more in o
3'ZA) adrenaline group 2'4A
(ONOREs
Odds ratio %
n=130/4012 1.39 (95% Cl 1.06-1.82) n=94/3995 &

D e



Return of spontaneous circulation

Adrenaline

36.3%

n=1457/3975

Placebo

11.7%

n=468/3960
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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
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Favourable neurological outcome

Adrenaline Placebo
2.2% No significant 1.9%
difference NGRE
Lo Ss‘g
_ Odds ratio n=74/3994 f"
n=87/4007 1.18 (95% Cl 0.86-1.61) /
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Poor neurological outcome

Adrenaline Placebo

o Significantly more with severe brain (o)
31-0A) damage (mRS 4/5) in adrenaline group 17'8A)
(ONOREs

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

- 0.51 (95% CI 0.27-0.96) <
M 5y s < .

L
MBER o p\O

&



Ak

HLR C radet,

Survivors at hospital discharge Adrenaline (n=126)

No adrenaline (n=90)

No disabily PPTTIEeeeeR o5%

No symptoms &t all

LU R} BT

e

No significant disability PR RN .o oo
Some symptoms but able to carry out all usual TERY -
duties-and activitiss

..........

Slight disability

IInabla to carry aut all previous activities, but able ta.
look sfter own affairs without assistance

Moderate disability

Reguinng samea help, but ablato walk withoot
asgistance

Moderately severe disability

s mnee PIIRPPRRRDRR os%  PRRPORER s
cevere disabilly teeeeeeeeee Pt
I e :Hf'""’l"l‘" T L%
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Witnessed
None
Bystander
Paramedic
Bystander CPR
CPR
No CPR
Initial rhythm
Shockable
Non-shockable
Cause
Medical
Non-medical
Age

Response time
Ambulance to drug time

Call to drug time

0.1

Favours Placebo

i
1

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)

Favours adrenaline

p (interaction)

P=0.32

P=0.6

P=0.19

P=0.84

P=0.13

P=0.95

P=1.44

P=0.85

LHL
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Comparative effectiveness

)

LD times B times 20 times Adrenalime (ONBRES
mors sffective more siective more sective Reb=eniz (1) & )
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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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A national perspective from the NHS -
22,500 people treated with adrenaline

Outcome Additional patients
ROSC 5602
Admission 3555

ICU admission 1643
Discharged alive 203
Favourable outcome 68
Unfavourable outcome 135




Outcomes Anticipated absolute effects’ Relative Neof Certainty of Comments &det,
(95% c“ effect partldparlts the evidence INGRADDNING
(95% (studies) (GRADE)

placebo  dose adrenaline

Survival to hospital  Study population RR1.44 8538 Clelle)
discharge (1.11to  (2RCTs) MODERATE?®
23 per 32 per 1000 1.86)
1000 (25 to 42)
Survival to hospital  Study population 8489 @eee
admission (2RRCTs) MODERATE®
83 per 209 per 1000
1000 (13910 313)
Favourable Study population RR1.21 8535 @808 Favourable neurological outcomes were A
neurological (090to  (2RCTs) Low®®b defined as a CPCscoreof <3 ormRS <4
outcomes 19 per 22 per 1000 1.62)
1000 (17 to 30) OHCA only
Return of Study population RR2.86 8663 @BO6 DHCA and IHCA
spontaneous (221to (3 RCTs) MODERATE®
circulation 115 per 329 per 1000 3.71) q f&?::;ne
1000 (254 to 427) ) P

Adrennline and vasopresuin (or cardiog arrest (Review)




E Return of Spontaneous Circulation °
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Study or Subgroup  Events  Total Events Total Weight M.H, Fixed, 85% C1 _Year M-H, Fixed, 95% CI
Jacobs 68 272 22 282 46% 2800178, 4.41] 2011
Parking 1457 3875 468 3950 954%  310([2.82,341] 2018 .
Total {95% C1) 4247 4222 100.0% 3.09[2.82,3.39] L
Total events 1521 4490
Hatsroganelly, Chi*= 018, df=1 (P= 0.67), F= 0% } + $ ‘ 4 +
s 01 02 05 2 5 10
Testfor overall effect Z= 23.91 (P < 0.00001) Placebo Epinephrine
smww uwmum +.‘C. E J e e W O L
Hospl DA e a = R T
I Resuscitation {?Sjwm
Epinephtine Placebo Risk Ratlo Risk Ratio £l R Y
Study or Subgroup _ Events _ Total Events Total Weight M.H, Fixed, 95% €1 Year M.H, Fixod, 95% CI B e by e b b s
Jacabs 63 2712 34 262 BB% 1.85[1.34, 2.84] 2011 —
Petking 947 3073 318 3982 902% 2.98[2.64,3.35] 2018 . Review
Vasopressors during aduit cardiac arrest: = |
Total {95% C1) 4245 4244 100.0%  2.88{2.57,3.22] > IE;
Tolal evants 1018 53 A systematic review and meta-analysis
Haterogenelty, Chi*= 4,41, df=1 P = 0.04), "= 77% et + 4 +——rt - . . .
01 02 05 2 5 10 Mathiss J. Holinberg** . Mahmoud 5 kss*, dri Moshowitz™ °, Petar Morksy ©,
Test for overall effect Z=18.27 (P < 0,.00001) Placebo Epinephring :Lm:ﬂg L Hﬂbﬂ,*;ﬁ"mm""mﬁ;mhﬁmﬂ
5 Fisian ¥, 3 & L.:l { Dot .L..'
Katharine M Barg™ ", on batall of the infermational Lialson Commiisa
@ Survival to Hospital Discharge dit Azsuseitation Advanced Lie Suppert Taak Ferze Coflabomiors '
Epinephtine Placebo Risk Ratio Risk Ratio
Study or Subgroup  Events  Total Events Total Weigin  M-H, Fixed, 95% C1_Year M-H, Fixed, 95% CI
Jacobs 1M1 272 5 282 53% 212([0756.02] 2011 =
Perkns 128 4008 91 2995 947%  1.40{1.08,1.83 2018 : 3
Total (95% CI) 4281 4257 100.0%  1.44[1.11,1.86] £
Total evants 138 86
Haterogeneity, Chi*= 0,57, df= 1 (P=045), "= 0% | ro— ¥
Testfor overall effect Z= 278 (P = 0.005) M0 oaebo Epiniephﬂneg "
@ Favorable Neurological Outcome at Hospital Discharge
Epinophtine  Placebo Risk Ratio Risk Ratio ONCRES
Study ot Subgroup  Events  Total Evenis Total Weight M.H, Fixed, 85%Cl Year M.H, Fixed, 95% CI Q¢ 90
Jacabs g 2 5 282 64% 173059511 201 = Z
Perkins 87 4007 74 3984 836% 1171086, 1.59] 2018 . .
o
Total {95% CI) 4279 4256 100.0%  1.21[0.90, 1.62} % ,;;
Total events 86 78 %, &

Haterogensity. Ch*=047,0f=1 (P=049), F=0% 035 ] } 5
Testfor overall effect Z=1.26 (P=0.21) ' )

Placebe Eplnaphiing
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Clinical paper

The effects of adrenaline in out of hospital cardiac m
arrest with shockable and non-shockable rhythms: -
Findings from the PACA and

PARAMEDIC-2 randomised controlied trials

Gavin D. Perkins™ ™", Claire Kenna”, Chen Ji", Charles D. Deakin™", Jerry F. Nolan ™",
Tom Quinn’, Rachael Fothergill®, Imogen Gunson", Helen Pocock®, Nigel Rees',
Karl Chatlton’, Judith Finn ", Simon Gates', Ranjit Lall”

Outecoma: ROSC at hospiia-edmission

[migial rhylhm w3, 001
Shochshle 154703 (21.78%) 287710 (34.78%) —— ! 1,86 {1.54, 2.50)
Non-ehockable 14003016 (4.84%) 6203003 (20.65%) = 5.54 (4,56, 6.72)

Overall 2933710 (T.88%) B6T/3T13(23.35%) d} 3.82(3.30,4.42)  <0.00%

Cutcomea; Favourabie neurclogical cutaomea at 3 moniha

Ittt rhythrm 0.143
Shockahle 5593 (7.94%) | 6A705 (9.36%) — -q— 1,20 (085, 1,85)
Mon-thockable  4/3010 (D.13%) 1273012 (0.40%) = 0,08 (0.98, 9.59)
Overall  BOATIZ(1.50%)  TWITAT (2.10%) 1.40 (0.067.2.02)  0.670
| | | |
5 1 5 10

F lacobo F drenali R
1l'il'ﬂlll'l plago AVOUTE admann _I:.I Ess




Consensus on Science with Treatment Recommendations (CoSTR)

Vasopressors in Adult Cardiac Arrest

The task force made a strong recommendation given that the intervention may
reduce mortality in a life-threatening situation and adverse events are not
prohibitive.

A very high value is placed on an uncertain but potentially life preserving
benefit.

However, the impact on neurologic outcome remains uncertain, with no
statistically significant evidence of benefit or harm on neurologic outcome at 3

months.
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ILCOR (contd.)

* For non-shockable rhythms (PEA/asystole), we recommend
administration of epinephrine as soon as feasible during
cardiopulmonary resuscitation (strong recommendation, very low
certainty of evidence).

* For shockable rhythms (VF/VT), we suggest administration of
epinephrine after initial defibrillation attempts are unsuccessful
during cardiopulmonary resuscitation (weak recommendation, very
low certainty of evidence).
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Immediately resume eesiealein iy Immediately resume
~ CPRfor2 min oristaliniad] CPRfor2min

Airway

Adrenaline after Aol o IV/IO Access
3rd shock Adrenaline (ONBREG
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More questions!

* Are we giving the ‘right’ dose?

* Are we giving the right way (bolus vs. continuous infusion)?
 Could we give adrenaline sooner, and would this change outcome?
* Could we protect the brain intra-arrest (and how)?

* Will funders support trials large enough to give us adequate power for long term
: G
neurological outcomes? «ONCRES
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Circulation

ILCOR ADVISORY STATEMENT

COSCA (Core Outcome Set for Cardiac
Arrest) in Adults

An Advisory Statement From the International Liaison
Committee on Resuscitation
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