
Pot beta-blocantele să reducă necesarul intraoperator de agenţi anestezici?

Adress for correspondence: Mark J. Rice, MD
Department of Anesthesiology
Vanderbilt University Medical Center
1211 Medical Center Drive
Nashville, TN 37232, USA
E-mail: mrice@anest.ufl.edu

Romanian Journal of Anaesthesia and Intensive Care 2015 Vol 22  No 2, 77-78

EDITORIAL  II

Benefits of antioxidant supplementation in multi-trauma
patients

Reactive oxygen species (ROS), which are continu-
ally produced during cellular metabolism, are efficiently
eliminated by the body’s endogenous defenses to avoid
oxidative stress and its associated damage to mem-
branes, proteins, and nucleic acids. These endogenous
defenses consist of enzymatic (superoxide dismutase,
catalase, etc.) and non-enzymatic (Vitamin E, Vitamin
C, etc.) antioxidants. Conditions such as burns, sepsis,
and trauma are thought to overburden the body’s
antioxidant defenses with massive ROS loads from
hyper-metabolism, neutrophil activation, and ischemia-
reperfusion injury [1]. In patients who have sustained
traumatic injuries, the degree of injury is directly
correlated with the level of oxidative stress [2, 3]. As
such, critically ill trauma patients belong to a population
likely to benefit from antioxidant supplementation.

The majority of antioxidant research has focused
on mixed populations of critically ill patients. A meta-
analysis of 20 randomized control trials found that
antioxidant supplementation in mixed patient popu-
lations, which contained medical, surgical, trauma, and
burn ICU patients, was associated with fewer mecha-
nical ventilation days and reduced mortality in high
risk patient groups (> 10% mortality in control group)
[4]. Because of the different antioxidant therapies, end
points, and patient populations, extrapolation of these
findings to trauma patients in particular is difficult.
However, the high oxidative stress seen after acute
trauma makes critically ill multi-trauma patients an
attractive population for additional investigation. One
of the few trauma-specific studies found that supple-
mentation with Vitamin E, Vitamin C, and selenium
was associated with reduced ICU days, hospital days,

and mortality [5]. These findings suggest that additional
studies specific to the trauma population are warranted.

In this month’s Romanian Journal of Anaesthesia
and Intensive Care, Bedreag and colleagues [6] studied
the relationship between antioxidant therapy (Vitamin
C, Vitamin B1 [thiamine], and N-acetylcysteine) and
important laboratory values, mechanical ventilation
time, length of stay, and mortality in trauma patients.
Thirty-four patients were retrospectively divided into
a treatment (n = 20) and a control arm (n = 14). Unique
to this study was the selection criteria for patient
inclusion. Because an Injury Severity Score (ISS) >
16 and a systolic blood pressure < 89 mm Hg were
required for inclusion, the current study only included
the most critically-ill trauma patients. The treatment
group received intravenous antioxidant therapy, and
these patients were noted to have significantly lower
levels of leukocytosis, urea, lactate dehydrogenase,
aspartate aminotransferase (AST), and alanine amino-
transferase (ALT). More importantly, the treatment
group was noted to have significantly fewer days of
mechanical ventilation and reduced mortality. No diffe-
rence, however, was noted in the incidence of infection,
multi-organ dysfunction, or ICU length of stay. Thus,
the antioxidant combination chosen improved outcomes
in critically ill, multi-trauma patients.

Although the combination of Vitamin C, Vitamin
B1, and N-acetylcysteine used by Bedreag and
colleagues is unique, each antioxidant has been studied
individually in various critically ill populations. Vitamin
C is an antioxidant known to be depleted during oxi-
dative stress. High doses of Vitamin C can reduce
resuscitation requirements in burn patients [7], but its
effects in the trauma population are unclear. One study
that included Vitamin C supplementation of trauma
patients found a trend towards reduced multi-organ
dysfunction, ICU length of stay, and mechanical ven-
tilation days, but no significant differences were
otherwise noted [8]. However, most of the patient
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population in this study consisted of young trauma
patients with a very low incidence (less than 30%) of
shock. It seems likely that the inclusion of patients with
low systolic blood pressures in the present study con-
tributed to the noted clinical improvements. Based on
these findings, Vitamin C may be more beneficial to
higher acuity trauma patients.

Vitamin B1 is another antioxidant that may benefit
the trauma population. Major trauma has been asso-
ciated with Vitamin B1 depletion, and Berger et al.
showed that supplementation with Vitamin B1, Vitamin
C, zinc, and selenium significantly reduced the inflam-
matory response in trauma patients [9]. While Vitamin
B1 supplementation had no effect on the outcomes of
burn patients [10], it was noted to decrease lactate
levels [11]. Because elevated lactate is associated with
poor outcomes in trauma patients, the use of Vitamin
B1 may be beneficial in the trauma population and may
have facilitated the improved outcomes seen in the
current study.

Finally, N-acetylcysteine has also been studied in
mixed critically ill patient populations. Some data
suggest that N-acetylcysteine reduces pulmonary
morbidity without affecting ICU length of stay or
mortality [12]. Others have shown that N-acetylcys-
teine increases hepatic blood flow and improves liver
function in septic shock [1]. The present study also
noted improved respiratory parameters and some ele-
ment of liver protection with the use of N-acetylcys-
teine. While N-acetylcysteine’s tendency to promote
vasodilation and inhibit platelet aggregation is likely
deleterious in acute hemorrhagic shock [13], its asso-
ciation with improved hepatic blood flow may be the
reason for the improved liver function tests noted in
the current study.

The positive findings from mixed ICU populations
suggest that trauma patients could benefit from
antioxidant therapy. The present study’s use of Vitamin
C, Vitamin B1, and N-acetylcysteine further support
the use of antioxidants in trauma populations with clear
improvement of laboratory parameters. Furthermore,
Bedreag and colleagues [6] have shown that this
therapy improves survival in the most critical trauma
population. However, the mechanism(s) of this treat-
ment have yet to be determined. One intriguing idea is
that the combination of thiamine and N-acetylcysteine
may help reduce lactate and improve hepatic function.
Future studies looking at lactate levels and liver
synthetic function would be of interest. While the ideal
combination of antioxidants is currently unknown, the
low cost, minimal side effects, and improved outcomes
associated with antioxidant therapy make nutritional
therapy an attractive area for study. As a hallmark of
any clinically important study, Bedreag and colleagues’
investigation asks more questions than provides
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answers. We look forward to more future studies on
the role of antioxidant supplementation therapy in
critically ill, multi-trauma patients.
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