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Chain of survival

?



Evidence before PARAMEDIC2

• ROSC (n=9)

• Survival to discharge (n=5)

• Favourable neurological outcome (n=9)

Favours placebo Favours adrenaline
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• 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.

Objective





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

• It is therefore not possible to seek consent from the patient or 
their next of kin in the emergency situation



Ethical considerations 

• Sought the views of:
• Patients and public

• Doctors, nurses and paramedics

• Research Ethics Committee

• Health Research Authority

• Complied with legal and regulatory 
frameworks 



• Approval for deferred 
consent from the Research 
Ethics Committee

• Shared information about 
the trial with the public

• Provided a mechanism for 
a person to indicate they 
did not want to participate 
in the trial

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

• 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

Ethical approach



• Inclusion Criteria:
• OHCA

AND
• ALS initiated and / or continued by 

ambulance service clinician

• Exclusion criteria:
• Known or apparent pregnancy
• Known or apparently <16 years
• Anaphylaxis or life threatening

asthma
• Adrenaline given prior to arrival of

ambulance service clinician

Eligibility Criteria



• Randomisation – opening drug 
pack

Post randomization exclusions
• ROSC

• ROLE

• Exclusion

• Drug administration



• 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





50% bystander witnessed
10% witnessed by paramedics, 40% unwitnessed

20% 
initially shockable

rhythms

90% 
medical

cause of cardiac arrest

Median time to adrenaline administration 21 minutes
Mean dose 5mg



Survival to 30 days 

Adrenaline

3.2%

n=130/4012

Placebo

2.4%

n=94/3995

Significantly more in 
adrenaline group

Odds ratio
1.39 (95% CI 1.06-1.82)

P=0.02



Return of spontaneous circulation

Adrenaline

36.3%

n=1457/3975

Placebo

11.7%

n=468/3960



Admitted to hospital

Adrenaline

23.8%

n=947/3973

Placebo

8.0%

n=319/3982

Significantly more in 
adrenaline group

Odds ratio
3.83 (95% CI 3.30-4.43)



Favourable neurological outcome

Adrenaline

2.2%

n=87/4007

Placebo

1.9%

n=74/3994

No significant 
difference

Odds ratio
1.18 (95% CI 0.86-1.61)



Poor neurological outcome

Adrenaline

31.0%

n=39/126

Placebo

17.8%

n=16/90

Significantly more with severe brain
damage (mRS 4/5) in adrenaline group

Post-hoc comparison
Odds ratio 

0.51 (95% CI 0.27-0.96)



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









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
5143 ICU days









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.

We recommend administration of epinephrine during cardiopulmonary

resuscitation (strong recommendation, low to moderate certainty of evidence).



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).





• 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 
neurological outcomes?

More questions!












