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Epinephrine…what do we know?

Observational studies involving more than 
500,000 patients have reported higher 

rates of return of spontaneous circulation 
but worse neurologic outcomes in patients 

who were treated with epinephrine. The 
interpretation of these findings has been 

limited by conflicting results and the 
influence of unmeasured confounders.



For Example…



DESIGN, SETTING, AND PARTICIPANTS: 
Prospective, nonrandomized, observational 
propensity analysis of data from 417, 188 OHCAs 
occurring in 2005-2008 in Japan in which 
patients aged 18 years or older had an OHCA 
before arrival of emergency medical service 
(EMS) personnel, were treated by EMS 
personnel, and were transported to the hospital.

Hagihara, 
2012



CONCLUSION: 
Among patients with OHCA in Japan, use of 
prehospital epinephrine was significantly 
associated with increased chance of return of 
spontaneous circulation before hospital arrival 
but decreased chance of survival and good 
functional outcomes 1 month after the event.



…or, more recently



The 
PARAMEDIC 2

Trial







“…more survivors had 
severe neurologic impairment

in the epinephrine group…”



Is that
so surprising?!?



Epinephrine in Cardiac Arrest

Epinephrine (adrenaline) has potentially 
beneficial effects in cardiac arrest through the 

constriction of arterioles mediated by α-
adrenergic receptors. Such constriction 

increases aortic diastolic pressure during CPR, 
thereby augmenting coronary blood flow and 

increasing the chance of a return of 
spontaneous circulation.



“Epinephrine might in fact exacerbate 
the condition of suboptimal exchange 

of oxygen and carbon dioxide 
associated with progressive hypoxemia 

and hypercarbia observed during 
asphyxia cardiac arrest.”

G. Ristagno, 2007



“Unsuccessful outcomes after successful 
CPR are in part caused by impaired 

cerebral function caused by ischemic brain 
injury, and we therefore believe that it 

would be appropriate to reevaluate 
epinephrine as the drug of first choice for 
cardiac resuscitation, especially under the 

particular condition of asphyxia 
cardiac arrest. ”

G. Ristagno, 2007



But what else
about the heart stopping?



Epinephrine in Cardiac Arrest

α-adrenergic stimulation causes platelet 
activation, which promotes thrombosis and 

impairs the microvascular blood flow 
in the cerebral cortex



from Kurz et al, 2018 
Presentation and Personal Communication



from Kurz et al, 2018 
Presentation and Personal Communication
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The trajectory of coagulation 

following OHCA… 

from Kurz et al, 2018 

Presentation and Personal Communication



from Kurz et al, 2018  Presentation and Personal Communication



Is this a
new finding?



Crile
1906







“The limitations of the method soon 
appeared. Among them were the 

following: (a) ante-mortem clotting, 
(b) over-distension of the heart, (c) 

later failure of the heart, circulation, 
and respiration, (d) the apparently 
imperfect recovery of the brain.”

Crile, 1906



“This seemed to confirm our previous 
conclusion that either vigorous or 
prolonged massage of the heart 

predisposed to ante-mortem clotting 
and that direct massage of the heart 
favored clotting more than indirect 
massage by rhythmic pressure upon 

the intact thorax over the heart.”

Crile, 1906



“We also observed what on a priori 
grounds we supposed to be true, 

namely, that a tendency to clotting 
was increased in a direct ratio with the 
lapse of time. When clotting occurred 

resuscitation was practically always 
impossible. The heart would beat for a 

short time, but the beat would 
soon fade away.”

Crile, 1906



Some Summary
Thoughts



What did we learn 112 years go?

• Animals after death from chloroform, ether, or 
asphyxia up to five minutes were uniformly 
and readily resuscitated

• After twenty-three minutes in adult dogs and 
thirty-five minutes in puppies complete return 
of the circulation was not accomplished.

• After death from chloroform and ether 
animals were more readily resuscitated than 
after death from asphyxia. 



What did we learn 112 years go?
• Resuscitation, if successful, occurred within one 

minute after the administration of adrenalin in 
the majority of instances ; it rarely occurred after 
an interval greater than three minutes. 

• The greatest difficulty to be overcome was 
clotting. The probability of clotting increased in 
direct ratio with the lapse of time after death. 
Cardiac trauma predisposed to clotting. 

• The younger the animal, up to certain limits, the 
more readily it was resuscitated. 



What did we learn 112 years go?
• The probable success of resuscitation is 

greater in inverse relation to the lapse of time 
after death; a rapid rise in the arterial 
pressure is attained by arterial infusion with a 
therapeutic dose of adrenalin, together with 
good artificial respiration and the avoidance of 
unnecessary cardiac trauma by massage. 



Keith Lurie

• Body isn’t designed to do 3 x systemic 
pressures with giant slugs of epinephrine

• A more gradual, heads up approach 
optimizing flow







Terry, Terry, Terry!!!
Come INTO the 21st Century!!!



Old professors do not die!

They just lose their faculties!



Thank you!

www.rayfowler.com


