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Adrenaline has been ubiquitously recommended as a drug of choice in sudden
cardiac death in the setting of asystolic, pulseless or fine ventricular fibrillation
rhythm. In spite of being in vogue for more than half a century, there are only afew
properly conducted randomized clinical studies to support its use." Adrenaline is
used during resuscitation primarily for its alpha-adrenergic effects i.e.
vasoconstriction. Vasoconstriction increases cerebral and coronary blood flow
during CPR by increasing mean arterial pressure and aortic diastolic pressure.’
The current AHA ACLS guideline for Ventricular fibrillation/Pulseless VT
recommends intravenous adrenaline every 3-5 minutes. Adrenaline
administration does appear to improve return of spontaneous circulation.’

Its potent positive chronotropic and inotropic effect may behave like a double
edge sword causing severe vasoconstriction resulting in ischeamia on one hand
and proarrhythmia leading to further serious arrhythmias on the other hand. This
raises some doubts about the efficacy and deleterious effects of adrenaline in the
scenario of sudden death.** Animal models employing young dogs do not offer a
good model to simulate chronically diseased ischaemic human hearts. However
studies conducted in animal models produce conflicting results. In porcine
hearts coronary perfusion below coronary lesions reduces and administration of
adrenaline does not correlate with enhancement of coronary perfusion pressure
during CPR.°

In a study, conducted in Los Angeles County from 2008 to 2013 enrolled 184
patients resuscitated from Out-of-Hospital Cardiac Arrest (OHCA). It recruited
OHCA patients surviving to hospital admission and documented predictors of
neurologic outcomes. Forty-three patients (23%) had a favorable outcome,
median age was 65 years (interquartile range [IQR] 54 to 76), and 98 (53%) were
men. They found that for patients surviving to hospital admission, a good
neurologic outcome was associated with having received <1.5 mg of
epinephrine and a lactate level <5 mmol/L.”

Atrial compared blinded 10 mg aliquots of adrenaline with placebo in 194 cardiac
arrest patients treated in hospital using American Heart Association guidelines.
In-hospital and out-of-hospital arrests were included. Of the 339 eligible patients
a large proportion (145 (45%)) were not randomised and received open 1 mg
aliquots of adrenaline. Patients in asystole at the time of consideration for entry
were preferentially placed in the trial group (114 (69%) vs. 170 (88%)) and
patients in ventricular fibrillation were preferentially given open 1 mg adrenaline
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(31 (21%) vs. 24 (12%) p< 0.03). The most beneficial rhythm changes which led to survival were sinus rhythm and ventricular
tachycardia. Analysis of rhythm changes resulting from the dosing showed a significant (p = 0.01) change to a beneficial
rhythm with 10 mg adrenaline but not for 1 mg adrenaline or placebo. This was not reflected by an improvement in immediate
survival. No significant differences in immediate survival (IS) or hospital discharge (HD) exists between open 1 mg adrenaline
(1514 (9.7%), HD 3 (2%)) or the 10 mg adrenaline (IS 9 (9.6%), HD 0) vs. placebo (IS 7 (7%), HD 0) trial arms. Patients reaching
the point of use of adrenaline have a uniformly poor immediate survival (8.8%) and hospital discharge rate (0.9%). Dosing with
10 mg or 1 mg adrenaline does notinfluence outcome compared with placebo.’

Meta-analyses were performed using random effects modeling on randomized controlled trials (RCTs) evaluating standard
dose adrenaline (SDA) to placebo, high dose adrenaline (HDA), or vasopressin (alone or combination) in adult OHCA patients.
Subgroup analyses were performed stratified by cardiac rhythm and by number of drug doses. The primary outcome was
survival to discharge and the secondary outcomes were return of spontaneous circulation (ROSC), survival to admission, and
neurological outcome. Fourteen RCTs (n = 12,246) met inclusion criteria: one compared SDA to placebo (n = 534), six
compared SDA to HDA (n = 6174), six compared SDA to an adrenaline/vasopressin combination (n = 5202), and one
compared SDA to vasopressin alone (n = 336). There was no survival to discharge or neurological outcome differences in any
comparison group, including subgroup analyses. SDA showed improved ROSC (RR 2.80, 95%Cl 1.78-4.41, p < 0.001) and
survival to admission (RR 1.95, 95%Cl 1.34-2.84, p < 0.001) compared to placebo. SDA showed decreased ROSC (RR 0.85,
95%Cl 0.75-0.97, p = 0.02; 12 = 48%) and survival to admission (RR 0.87, 95%Cl 0.76-1.00, p = 0.049; 12 = 34%)
compared to HDA. There were no differences in outcomes between SDA and vasopressin alone or in combination with
adrenaline. There was no benefit of adrenaline in survival to discharge or neurological outcomes. There were improved rates of
survivalto admission and ROSC with SDA over placebo and HDA over SDA.*

The largest trial to date comparing vasopressin and epinephrine studied patients who had pulseless electrical activity or
asystole. The study included 1186 patients, 589 assigned to receive vasopressin and 597 assigned to epinephrine. The initial
rhythm for those treated with vasopressin and those treated with epinephrine was typically asystole (44.5% vs 44.6%,
respectively) or ventricular fibrillation or tachycardia (37.9% vs. 41.7%), whereas pulseless electrical activity was more
common in those receiving vasopressin (17.7% vs. 13.7%, p=0.06). The average time to CPR for both groups was 7.9 + 6.4
minutes with similar times between initiation of basic life support to defibrillation, first injection of study drug, and hospital
admission. The rates of hospital admission between the vasopressin and epinephrine groups, respectively, did not differ
significantly among patients with ventricular fibrillation (46.2% vs. 43.0%, p=0.48) or pulseless electrical activity (33.7% vs.
30.5%, p=0.65). Conversely, vasopressin was associated with higher rates of hospital admission in those with asystole as the
initial rhythm (29% vs. 20.3%, p=0.02); this also translated to a higher rate of hospital discharge in those receiving vasopressin
(4.7%vs.1.5%, p=0.04).°

In a corresponding viewpoint, the editorialist commented that these "advances should be translated into a new standard of care
without delay." One should balance this enthusiasm with the fact that the greater benefit of vasopressin in asystole was based on
a post hoc analysis, and that the overall rate to hospital discharge remained low and associated with poor neurologic
outcomes."”

A population-based registry used multiple sources to collect every case of sudden cardiac death (SCD) in Paris and its suburbs
and covering a population of 6.6 million. It showed that epinephrine dose greater than 3 mg (OR 0.05, 95 % C1 0.03-0.08) was
inversely associated with survival." A study randomly assigned 650 patients who had cardiac arrest either in or outside the
hospital to receive up to five doses of high-dose (7 mg) or standard-dose (1 mg) adrenaline at 5-minute intervals according to
standard protocols. High-dose adrenaline was not found to improve survival or neurologic outcomes in adult victims of cardiac
arrest.” A Japanese study of cardiac arrest patients found that those given epinephrine who survived were less likely to survive
a month. In addition, in patients with long QT syndrome (LQTS), when epinephring is given as a bolus infusion, paradoxical
lengthening occurs in the QT interval which may increase the chance of SCD."

Adrenaline has good bioavailability following tracheal delivery if administered appropriately.”* Although the optimal dose of
epinephrine for tracheal delivery is unknown, a dose that is at least 2 to 2.5 times the peripheral IV dose may be needed.”
Intracardiac administration should be used only during open cardiac massage or when other routes of administration are
unavailable.® Intracardiac injections increase the risk of coronary artery laceration, cardiac tamponade, and pneumothorax.
Intracardiac injections also cause interruption of external chest compression and ventilation.™

The flip side of Adrenaline is that it may cause serious side effects in severely compromised patients. Adrenaline increases
myocardial oxygen demand as it increases blood pressure and heart rate and this may cause myocardial ischemia."” Most
studies have documented that enhanced dosage does not improve survival or neurologic outcome.™ Importantly, high doses
may contribute to post resuscitation myocardial dysfunction. It has potent pro arrhythmic effects and high doses may lead to
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complex ventricular tachyarrhythmias.*

To conclude, based on the current evidence, use of Adrenaline can still be recommended but considering the potential side
effects the dose should be limited to just 1 mg. It may be prudent to consider switching to other medicines that have already
been approved in the guidelines. In the scenario of pulseless VT or VF, the most important step is to institute early CPR and
perform defibrillation/shock as soon as possible.
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