EDITORIAL

The Importance of Definitive Trials: The VIXIE Trial

Peter Nagele, M.D.

he VIXIE trial (Vitamin and

Oxygen
Cardiovascular

Interventions and

Events), whose
results are reported in this issue
of ANESTHESIOLOGY,! aimed to
answer two important questions:
First, does a high inspiratory oxy-
gen concentration increase the risk
of perioperative myocardial injury
attributable to oxidative stress; and
second, does the coadministra-
tion of antioxidants mitigate such
risk? Accordingly, the investigators
compared 80% with 30% inspi-
ratory oxygen concentration as

first intervention and intravenous

G‘If

vitamin C and N-acetylcysteine

inspiratory

demonstrated convincingly that
neither assignment to 80% ver-
sus 30% inspiratory oxygen con-
centration nor administration of
vitamin C and N-acetylcysteine
influenced postoperative myocar-
dial injury. If inspiratory oxygen
concentration does not influence
the risk of perioperative myocar-
dial injury, it may be reasonable
to conclude that the etiology of
perioperative myocardial injury is
not ischemic in most instances.
TheVIXIE trial was a 2 X 2 fac-
torial trial, which is an elegant and
efficient way to investigate two
interventions in one clinical trial
instead of two. The VIXIE investi-

oxygen

versus placebo as second inter-
vention in their trial. The VIXIE
trial was conducted in four cen-
ters in Denmark and enrolled 600
patients with elevated cardiac risk
(e.g., previous stroke, coronary
artery disease, and heart failure)
who underwent major noncar-

diac surgery under general anes-

concentration does not influence

the risk of perioperative
myocardial injury, it may be
reasonable to conclude that
the etiology of perioperative
myocardial injury is not ischemic
in most instances.”’

gators wanted to study the effects
of inspiratory oxygen concentra-
tion and the effects of antioxi-
dants on perioperative myocardial
injury. In a standard experiment,
they would study each interven-
tion in a separate trial. But what
if there is a mutual benefit of both
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thesia. The trial included elective

and emergent surgery, which is

important for generalizability of the trial findings, because
the risk of myocardial injury increases several-fold in emer-
gent surgery. The primary study outcome was a cumulative
measure of acute myocardial injury or cardiac troponin ele-
vation over the first 3 postoperative days.

Acute myocardial injury is an umbrella term for new-on-
set cardiac troponin elevation where at least one value
exceeds the 99th percentile of the upper reference limit of
the troponin assay but where there is no evidence for acute
myocardial infarction. In the perioperative setting, cardiac
troponin elevation after noncardiac surgery is common in
high-risk patients. The dominant etiology of periopera-
tive myocardial injury is thought to be mismatch of myo-
cardial oxygen supply and demand, although alternative
hypotheses such as oxidative stress, as tested in the VIXIE
trial, have been proposed.”™ The results of the VIXIE trial

interventions? In statistical terms,

this is referred to as an interaction.
Clinical trials with a single intervention cannot measure
interactions with another intervention. The beauty of 2 X 2
factorial trials is that they can. A 2X2 factorial trial can
determine not only whether each of the two interventions
has an independent effect on outcomes but also whether an
interaction between the two interventions exists, causing a
stronger or—alternatively—weaker overall effect.

There is another aspect of the VIXIE trial that deserves
to be mentioned: the fact that the interventions did not
show an effect (previously referred to as “negative” trials).
‘What readers may often find challenging when seeing a
study in which the trial interventions had no effects on
study outcomes is to determine whether it was conclu-
sive or inconclusive. Evidence-based medicine depends
on conclusive studies. Conclusive studies require adequate
statistical power (sufficient sample size) to determine with
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This editorial accompanies the article on p. 408. This article has an audio podcast.
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a high degree of certainty that the findings are “true nega- Competing Interests

tive” and not “false negative” in a statistical sense. An exam- . .
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ple of a true negative study result would be if we compared
a novel intervention to placebo in 20,000 patients and did
not find a significant difference between the groups. It is
extremely likely that there 1s no effect of the novel inter-
vention, and thus, this is a true negative. If we compared Correspondence
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thus missed an effect. This is called a type II error leading
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