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Treatment of patients with cardiac arrest includes basic and advanced life support (ALS) as
outlined by the European Resuscitation Council [1]. An integral part of ALS is the
establishment of vascular access and administration of drugs including vasopressors and
antiarrhythmics. Until recently, there has been limited evidence to show that administration
of these drugs improved patient outcomes. However, several randomized clinical trials
testing various drugs during cardiac arrest have been published within the last six years and
we review these in this article (Table 1). Drugs that are given in special circumstances

without new trial evidence are not covered [2].

Adrenaline (epinephrine)

Adrenaline is a potent vasoconstrictor with both a- and B-receptor affinity. During cardiac
arrest, administration of adrenaline increases systemic vascular resistance and aortic
diastolic pressure, which increases coronary and cerebral perfusion pressures. Before
publication of the PARAMEDIC2 trial, evidence for a beneficial effect of adrenaline was
based primarily on animal studies and a single small randomized trial [3]. The PARAMEDIC2
trial, which was published in 2018, included 8014 patients with out-of-hospital cardiac arrest
(OHCA) in the United Kingdom (UK) [4]. Patients were randomized to adrenaline (1 mg per
dose) or placebo. Survival at 30 days occurred in 130/4012 (3.2%) in the adrenaline group
vs. 94/3995 (2.4%) in the placebo group corresponding to an odds ratio of 1.39 (95%Cl: 1.06,
1.82).The implication of these results is controversial. Critics have argued that despite a very
large increase in survival to hospital admission (24% vs. 8%), the increase in 30-day survival
was negligible, i.e., a risk difference of only 0.8%. This has raised issues of cost-effectiveness
as many patients are admitted to the hospital without ultimately surviving. In a life-time
model incorporating indirect effects of increased organ donation, the incremental cost-
effectiveness ratio was €18,499 per quality-adjusted life year gained. In a model not
accounting for organ donation, the corresponding amount was €93,231 [5]. Whether this is
considered cost-effective will depend on local and regional considerations, but both these
costs will likely be acceptable in most high-income countries [6]. The overall survival was
low in the PARAMEDIC2 trial compared with some other trials, and it remains unclear how
the trial results generalize to other settings with a higher baseline survival. Specifically, if the
relative increase in survival is constant, this will lead to a larger absolute increase in survival

[7]. Another criticism has been that more patients in the adrenaline group survived to



hospital discharge with severe neurological impairment [4] probably because more patients
with irreversible brain damage were resuscitated. However, at 3 months, more patients had
a favourable neurological outcome in the adrenaline group (2.1% vs. 1.6%). With these

considerations in mind, European guidelines continue to recommend adrenaline for both in-

and out-of-hospital cardiac arrest [1].

There is ongoing debate about the optimal route for drug delivery during cardiac arrest (i.e.,
intravenous or intraosseous). In a follow-up study of PARAMEDIC2, the effect of adrenaline
was not different when administered through an intravenous or an intraosseous access [8].
However, the trial was not powered for this outcome. The ongoing PARAMEDIC3 trial will
directly compare intravenous to intraosseous access during OHCA in the UK
(ISRCTN14223494). A similar smaller trial is being conducted in Denmark (IVIO trial,
NCT05205031).

Antiarrhythmics

Antiarrhythmics have been used for cardiac arrest for decades, although the supporting
evidence has been sparse. In 2016, the ALPS trial was published.[9] In this trial, 3026
patients with OHCA and a shockable rhythm in the United States were randomized to
amiodarone, lidocaine, or placebo. In both the amiodarone and lidocaine groups, more
patients were admitted to the hospital and there was a non-significant increase in survival
to hospital discharge.[9] Despite these results and similar findings from a systematic
review,[10] European guidelines continue to recommend the use of amiodarone or

lidocaine for cardiac arrest with a shockable rhythm[1].

Shen Fu

In a trial published in 2020 from China involving 1201 OHCA patients, the traditional Chinese
medicine Shen Fu was compared with placebo [11]. Although the results were promising,
with some signal of improvement in the Shen Fu group, most differences were non-

significant and further trials are needed to assess this medication.



Nitrite

Sodium nitrite has been postulated to limit ischaemia-reperfusion injury during cardiac
arrest. In a trial published in 2021, 1502 OHCA patients with an initial shockable rhythm in
the United States were randomized to two different doses of sodium nitrite (45 mg or 60
mg) or placebo [12]. There was no difference in the primary outcome of survival to hospital
admission (41%, 43% and 44%) or in any of the secondary outcomes, including survival to

hospital discharge.

Vasopressin and corticosteroids

In 2009 and 2013, two randomized trials from Greece were published that tested the
combination of vasopressin and corticosteroids for patients with in-hospital cardiac arrest
[13, 14]. Both trials, which included a combined 368 patients, found a large improvement in
outcomes. The combination of vasopressin and corticosteroids was subsequently tested in a
Danish trial published in 2021 [15]. In this trial, that included 501 patients, the combination
of vasopressin and methylprednisolone resulted in an improvement in return of
spontaneous circulation (ROSC) (42% vs. 33%), but no difference in survival at 30 days (10%
vs. 12%). A subsequent patient-level meta-analysis found that the combination of drugs
likely improves ROSC, but the effect on survival and neurological outcomes are more

uncertain [16].

Calcium

Calcium is commonly used during cardiac arrest in some settings, although its effectiveness
is unknown. A recent trial from Denmark, published in 2021, compared calcium with
placebo in 391 OHCA patients [17]. The trial was stopped early because of a signal of harm
in the calcium group. ROSC occurred in 19% of patients receiving calcium and 27% of
patients receiving placebo (risk ratio: 0.72, 95%Cl: 0.49, 1.03); survival was 5% and 9%,
respectively. Although the interpretation of the trial results is limited by the early stopping,
these findings suggest that calcium is not beneficial in undifferentiated cardiac arrest and

might be harmful.



Conclusions

Despite an increase in clinical trials, there has been little change to the ALS algorithm over
the last decades. The PARAMEDIC2 trial reinforced that adrenaline continues to have a role
in the treatment of patients with cardiac arrest although the absolute effect on long-term
outcomes is small [4]. There is a continuing need for high-quality clinical trials to test new

drugs to improve outcomes for patients with cardiac arrest.
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