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• Adrenaline  

 
 Adrenaline is a powerful agonist at both α and β-adrenergic receptors 

(doses-  β  effects predominate) 

 

 

 Adrenergic receptors belong to G protein–coupled receptor (GPCR) 
superfamily, and are membrane receptors that activate heterotrimeric G 
proteins 

 

 

 G proteins typically stimulate (via Gs protein) or inhibit (via Gi protein) the 
enzyme adenylyl-cyclase or activate (via Gq protein) phospholipase C 
(PLC)  
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• Adrenaline  
α-adrenergic receptor 

 

• Can be classified into α1 and α2 

 

• α1-receptors are concentrated around arterial and venous trees, smooth 
muscles in GI and urogenital tract. 

 

• α2-receptors are distributed both presynaptically and post-synaptically. 

  

• Presynaptic α2 receptor inhibit secretion of noradrenaline from 
sympathetic neurones (also mediate hypnotic-analgesic effects) 

 

• Postsynaptic α2 receptors are responsible for inhibition of adrenaline 
from adrenal medulla 
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• Adrenaline  
β-adrenergic receptor 

 

• Three subtypes of β-ARs have been characterized (β1 -AR, β2 -AR, β3 -
AR)  

 

• In the healthy human heart, there is approximately a 4:1 ratio of β1 -AR 
to β2 -AR, with minimal expression of β3 - AR  

 

• β1-ARs are present in all cardiomyocytes , low level of expression in 
non-myocyte cells 

 

• β2 -AR and β3 -AR are frequently absent in myocytes but are abundant 
in non- myocyte cells  (relaxation of smooth muscles) 
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• Adrenaline  
β-adrenergic receptor 

• While all β-ARs are associated with the stimulatory G protein (Gs ) 

activation, it is known that β2 -AR and β3 -AR can be coupled to 

inhibitory Gi protein  
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• Adrenaline  

 
 After more than a few minutes of CA arterial tone collapses and a 

vasoconstrictor is essential  

 

 Adrenaline augments coronary blood flow generated by chest 

compressions during CPR 

 

 Coronary perfusion pressure defined as the difference between aortic 

diastolic blood pressure and the right atrial pressure is the major 

determinant of coronary blood flow. 
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• Adrenaline  

 
 

 Through its action of increasing coronary and cerebral perfusion 

pressure, is thought to increase the chance of restoring a heartbeat 

(return of spontaneous circulation (ROSC)) and of improving long-term 

neurological outcome 

 

 

 Adrenaline has been included in resuscitation guidelines worldwide since 

the 1960s  
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• Adrenaline  

 
 

 

Am Heart J. 1963 Aug;66:210-4 
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• Adrenaline  
 

 

 Early study of 100 patients with invasive monitoring (catheterization of 
RA and aortic arch) during cardiac arrest recorded much CPP in 
patients who had ROSC 

 

 No patient with maximal CPP <15mmHg had ROSC.  

 

 

 Thus adrenaline might ROSC through CPP 

 

 

  

 

 

 

JAMA. 1990;263:1106–13. 
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• Drawbacks 

 
 Although global cerebral and coronary blood flow is increased by 

epinephrine, microcirculatory flow may be impaired 

 

 

 Beta-adrenergic effects are generally undesirable for cardiac arrest 

patients (tachycardia, dysrhythmias, myocardial O2 demand) 

 

 

 Epinephrine can promote thrombogenesis and platelet activation 
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• Drawbacks 
Animal studies 

 
 Animal studies have documented cerebral tissue oximetry values with 

epinephrine vs placebo despite MAP and cerebral perfusion pressure 

 

 

 

 Microcirculatory blood flow was evaluated with OPS imaging in 10 pigs 

randomized in adrenaline vs vasopressin during CPR.  

Post ROSC cerebral O2 tension and microvascular flows were lower with 

epinephrine while cerebral CO2 tension was higher. 

 

 

 

Resuscitation. 2016;101:77–83 

Crit Care Med. 2007;35:2145–9 
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• Drawbacks 
Animal studies 

 
 Another study in pigs recorded cerebral O2 

 tension and cerebral CO2 tension post ROSC 

 in adrenaline group vs placebo 

 despite higher MAP 

 

 Microcirculatory alterations 

 were evident in favor of placebo group 

 

 

Crit Care Med 2009; 37:1408 –1415  
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• Drawbacks 
Animal studies 

 
 Microcirculatory  

Alterations (MBF) 

  

 

 

Crit Care Med 2009; 37:1408 –1415  

 



  Aγγειοσυσπαστικά και 

αναζωογόνηση  

• Drawbacks 
Animal studies 

 
  Lactate 

  

 

 

Crit Care Med 2009; 37:1408 –1415  
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• Drawbacks 
Animal studies 

 Microcirculatory changes in the sublingual mucosa were evaluated post 

ROSC in a separate study of 15 pigs subjected to 5’ of CPR. 

 Adrenaline group had reduced microcirculatory blood flow which 

persisted for several minutes. 

 

 

 

Crit Care Med. 2006;34:S454–7 
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• Drawbacks 
Human physiogical studies 

 

 An observational study of regional cerebral O2 measured by NIRS in 36 
patients with IHCA documented an  rSO2 by 1.4% during post 
adrenaline injection 5 min period  

 

However the investigators noticed that rSO2 values were actually already 
increasing prior to adrenaline injection (a trend not altered significantly by 
adrenaline, p=0.583) 

 

 

 In an Oslo study of 174 patients with OHCA adrenaline  the rate 
transition from PEA to ROSC and vise versa (ROSC to PEA or VT/VF) 
 

 

  

 

 

 

 Resuscitation. 2016;104:1–5 

 Resuscitation. 2012;83:946–52 
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• Evidence 

 
• AHA and ERC have included the use of vasopressors in their cardiac 

arrest resuscitation algorithms since the inception of their guidelines 

 

• Despite the common and widespread use of vasopressor agents 

during CPR, the evidence base supporting their effectiveness is still 

evolving 
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• Evidence 

 
• In a 2015 review of existing science published by the International 

Liaison Committee on Resuscitation (ILCOR), the administration of 

standard-dose epinephrine (1 mg bolus dose) during CPR was given a 

weak recommendation supported by only very-low quality evidence 

 

 

• when standard-dose epinephrine is given during CPR for patients with 

non-shockable rhythms, a weak recommendation based on low-quality 

evidence was made to administer the epinephrine as soon as possible 

 

•  PARAMEDIC2 trial followed the ERC ALS 2015 Guidelines  
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• Evidence  
PARAMEDIC2 

 
 Represents the largest RCT trial on epinephrine use in OHCA 

 

 8014 patients were randomized either to epinephrine or placebo group 

 

 Groups were well balanced with respect to baseline characteristics 

reducing the risk of bias 

N Engl J Med 2018;379:711-21 



  Aγγειοσυσπαστικά και 

αναζωογόνηση  

• Evidence  
PARAMEDIC2 

 

Primary outcome 

 -Rate of survival at 30 days 

  

Secondary outcomes 

-Rate of survival until hospital admission 

-LOS in the hospital and in the intensive care unit (ICU) 

-Rates of survival at hospital discharge and at 3 months 

-Neurologic outcomes at hospital discharge and at 3 months.  

N Engl J Med 2018;379:711-21 
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• Evidence 
PARAMEDIC2 

 
 Overall survival rate in this trial was disappointingly small* (3.2% and 

2.4%, respectively)  

 

 Epinephrine robustly improved ROSC (36.3% vs. 11.7%), a finding 

consistent with observational studies and a previous smaller RCT  

(aOR, 3.4; 95% CI, 2.0 to 5.6)  

 

 Patients who received epinephrine had a higher rate of 30-day survival 

than those who received placebo (aOR, 1.47; 95% CI, 1.09 to 1.97) 

 

 

 

 

N Engl J Med 2018;379:711-21 
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• Evidence  
PARAMEDIC2 

 

 There was no significant difference between the epinephrine group and 

the placebo group in the proportion of patients who survived until hospital 

discharge with a favorable neurologic outcome* (unadjusted odds ratio, 

1.18; 95% CI, 0.86 to 1.61) 

 

  The proportion of survivors with severe neurologic impairment was 

actually higher in the epinephrine group (31.0% vs. 17.8%) 

 

 

 

 

 

 

 

 

N Engl J Med 2018;379:711-21 
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• Evidence  
PARAMEDIC2 

 

 

-Paramedics administered the trial agent a median of 21 minutes after the 

emergency call  

 

-The mean (±SD) total dose of epinephrine in this trial was 4.9±2.5 mg  

 

-No subgroup analysis examining the timing of epinephrine dosing relative  

to the onset of arrest.  

 

 

 

 

 

 

N Engl J Med 2018;379:711-21 
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• Evidence  
 

- Models of time to drug administration 

showed a pattern which suggests that the 

relative effects of adrenaline to placebo 

on ROSC increased over time  

 

- By contrast, the effects of adrenaline 

relative to placebo on survival and 

favourable neurological outcomes did not 

change over time 

 
*examined within the group of patients whose cardiac 

arrest was EMS or bystander witnessed (n=4,852) 

 

 

 

 

 

 

 

 

Intensive Care Med (2020) 46:426–436  
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Intensive Care Med (2020) 46:426–436  
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• Evidence 

 
-ILCOR reviewed the use of 

vasopressors in cardiac arrest 

following the publication of the 

PARAMEDIC2 trial  

 

Resuscitation 139 (2019) 106-121 
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• Evidence 

 
-RCTs, non-randomized controlled 

trials, and observational studies  

with a comparison group were 

included 

 

 

-Studies comparing different doses or 

timing of vasopressors were also 

included 

Resuscitation 139 (2019) 106-121 
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• Evidence 

 
• Epinephrine vs placebo 

 

x2 RCTs 

PACA 

PARAMEDIC2 

Resuscitation 139 (2019) 106-121 
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• Evidence 

 
• Epinephrine vs placebo 

 

Stratified by  

Initial rhythm 

 

1) ROSC 

2) Survival to  

hospital discharge 

Resuscitation 139 (2019) 106-121 
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Initial rhythm 

 

1) ROSC 
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Resuscitation 139 (2019) 106-121 
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• Evidence 

 

 

• Meta-analysis of the two placebo-controlled trials (PACA and 

PARAMEDIC2) found that the effects of adrenaline on ROSC relative to 

placebo were greater for patients with an initially non-shockable rhythm 

than those with a shockable rhythms  

 

• Similar patterns were observed for longer term survival and favourable 

neurological outcomes, although the differences in effects were less 

pronounced  

 



  Aγγειοσυσπαστικά και 

αναζωογόνηση  

• Evidence 

 

 
• ILCOR upgrading the strength of recommendation to strong 

recommendation in favour of the use of adrenaline during CPR (strong 

recommendation, low to moderate certainty of evidence) 

  

• The Task Force placed a very high value on the apparent life-preserving 

benefit of adrenaline, even if the absolute effect size is likely to be small 

and the effect on survival with favourable neurological outcome is 

uncertain  
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• Evidence 

 
• Epinephrine vs Vasopressin 

 

Resuscitation 139 (2019) 106-121 
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• Evidence 

 
• Epinephrine vs  

Vasopressin and Epinephrine 

 

Resuscitation 139 (2019) 106-121 
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• Questions (dose) 
High-dose epinephrine (>0.2mg/kg) vs Standard dose (1mg) 

  

• Reviewed in detail by the previous ILCOR-commissioned systematic 
review and no new studies since that review were identified 

 

1) We suggest against the routine use of HDE in cardiac arrest (weak 

recommendation, low-quality evidence) 

 

2) HDE improves short-term outcomes but note that the low-quality 
evidence failed to show an improvement in the critical outcomes of 
survival and neurologic outcome 

 

 
• These HDE studies were published in the 1990s* 

 

 
Circulation. 2015;132:S84–S145 
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• Questions (dose) 

 
 A retrospective review of 3151 OHCA patients receiving one or more 

doses of adrenaline during CPR. 

 

 A significant inverse relationship was found between increasing 

cumulative doses of adrenaline and survival both to hospital discharge 

and one year post-arrest 

 

 No survivors amongst patients requiring more than 10 doses of 

adrenaline 

 

 

Resuscitation. 2019 May;138:316-321 
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• Questions (dose) 

 
 

 

Resuscitation. 2019 May;138:316-321 
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• Questions (timing) 

 
 

• In terms of timing of epinephrine administration, we identified 16 

observational studies  

 

• All of these studies found higher rates of ROSC when epinephrine 

was administered early, although the critical risk of bias across all 

studies again limits interpretation of these results.  

 

• Differences in survival to hospital discharge and favorable neurologic 

outcome were additionally limited by very low event rates and 

inconsistent results between studies  

 

 
Resuscitation 139 (2019) 106-121 
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• 2021 Guidelines 

 

  Vascular access  

 

i. Attempt IV access first to enable drug delivery in adults in cardiac 

arrest 

 

ii. Consider intraosseous access if attempts at IV access are 

unsuccessful or not feasible  

 

RESUSCITATION 161 (2021) 115 -151  
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• 2021 Guidelines 
 

 Vasopressor drugs  

 

I. Give adrenaline 1 mg IV (IO) as soon as possible for adult patients in 

cardiac arrest with a non-shockable rhythm 

 

II. Give adrenaline 1 mg IV (IO) after the 3rd* shock for adult patients in 

cardiac arrest with a shockable rhythm 

 

III.  Repeat adrenaline 1 mg IV (IO) every 3-5 min whilst ALS continues 

 

RESUSCITATION 161 (2021) 115 -151  
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