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Epinephrine



Coronary perfusion pressure (CPP)

• # 100 pts

• ROSC only when 
CPP≥15 mmHg

Paradis NA. JAMA 1990; 263: 1106-13



Epinephrine

• It increases coronary blood flow

– Michael JR et al. Circulation 1984;69:822-35

– Brown CG et al. Circulation 1987;75:491-7

• It increases cerebral blood flow

– Michael JR et al. Circulation 1984;69:822-35

– Burnett AM et  al.  Resuscitation 2012; 83:1021–24

• Microcirculation?



Epinephrine

Placebo

Epinephrine +

α1 - β blocker

Ristagno G et al Crit Care Med 2009;37:1408-15



Epinephrine: 

– Increases arterial 
pressure

– Decreases cerebral 
microcirculation

– Decreases oxygen 
pressure (PbO2) 
inside cerebral tissue

Ristagno G et al Crit Care Med 2009;37:1408-15



Hagihara A et al, JAMA. 2012;307(11):1161-116



Nakahara S et al BMJ 2013;347:f6829

(9058 pairs)

(1990 pairs)



Indications for adrenaline

• ASAP in non-VF/pVT rhythms

• After the 3rd shock in persistent VF/pVT

• However:

“

”

ERC ALS Guidelines.  Resuscitation 2015; 95:100–147.



• Randomised trial, non-traumatic OHCA 

• 851 adult patients

• Intervention:

– ALS with drugs

– ALS with no drugs (1st venous access 5’ after ROSC)

• Strict control of CPR quality

Olasveengen, JAMA 2009; 302:2222-9



0

5

10

15

20

25

30

35

40

45

ROSC Alive @ ICU Discharge 1 year

No drugs Drugs

Olasveengen, JAMA 2009; 302:2222-9

p<0.001

p=0.002

NS NS



Secondary analysis, epinephrine

Olasveengen TM  et  al. Resuscitation  2012; 83: 327-332



Secondary analysis, epinephrine

Olasveengen TM  et  al. Resuscitation  2012; 83: 327-332



Prehospital Assessment of the Role of 
Adrenaline: Measuring the Effectiveness 
of Drug administration In Cardiac arrest 

(PARAMEDIC)

• Randomised, placebo-controlled trial

• Primary endpoint: 30-day survival

• To be completed in 2018



Antiarrhythmics



Antiarrhythmics

• In patients with VF/pVT:

• Amiodarone 300 mg should be given after 3 
defibrillation attempts

– A further 150-mg dose may be given after 5 
defibrillation attempts

• Lidocaine 1 mg kg-1 may be used as an
alternative if amiodarone is not available 

ERC ALS Guidelines.  Resuscitation 2015; 95:100–147.



• Double-blind RCT (ALPS trial) in VF/pVT OHCA

• After ≥1 ineffective DC shock patients were 
randomised (1:1:1) to:

• Amiodarone, Lidocaine or Placebo 

• Primary end point: survival to discharge

Kudenchuck PJ. et al., NEJM 2016;374:1711-22.



ALPS trial: characteristics

• Captisol-enabled amiodarone (Nexterone® 
Baxter)

– To avoid the haemodynamic effects of 
Polysorbate-80

• Either i.v. or i.o. administration route

• Powered to detect a 6% absolute difference 
between amiodarone and placebo

– 3000 patients needed

Kudenchuck PJ. et al., NEJM 2016;374:1711-22.



Kudenchuck PJ. et al., NEJM 2016;374:1711-22.

ALPS trial: key process variables



Rates of hospital admission

Kudenchuck PJ. et al., NEJM 2016;374:1711-22.

n = 3026



Rates of survival to discharge

Kudenchuck PJ. et al., NEJM 2016;374:1711-22.

n = 3026



Limitations

• Underpowered (predicted absolute difference 
in survival to discharge 6.3%; actual 3.4%)

• ≈ 9,000 patients needed

• Nexterone used instead of Polysorbate-80

• Generalisability?

• Survival according to administration route?

Kudenchuck PJ. et al., NEJM 2016;374:1711-22.



Survival to discharge according to 
route of administration

Kudenchuck PJ. et al., NEJM 2016;374:1711-22.



ALPS trial: conclusions

• In patients with VF/pVT resistant to ≥1 shock, 
both amiodarone and lidocaine are associated 
with increased survival to hospital admission 
as compared to placebo

• There is a non-significant trend towards 
increased survival to discharge as well

• Amiodarone ≡ Lidocaine  

Kudenchuck PJ. et al., NEJM 2016;374:1711-22.



Conclusions

• Both vasopressors and antiarrhythmics are 
still recommended in cardiac arrest
• Same dosage and indications as per previous 

recommendations

• Their impact on survival to discharge needs 
to be confirmed
• Adrenaline trial underway

• Amiodarone to be retested in adequately-
powered trials



Thank you for your attention!

sandroni@rm.unicatt.it


