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Antioxidant (AOX) supplements and clinical course after
complex cardiac surgery, major trauma, and
subarachnoid haemorrhage
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Introduction

Critically ill (ICU) patients suffer conditions with increased oxidative
stress, which is further increased by some of the treatments used in the
ICU. Reactive oxygen species (ROS), despite having beneficial
regulatory functions, may be deleterious when their production
overwhelms the endogenous antioxidant (AOX) defences, which
include vitamins and trace elements. Alteration of endogenous AOX
status has been repeatedly described in ICU patients, and particularly
in the most severely ill.

Biochemical mechanisms underlying AOX protection are well
established: it remains to demonstrate that the AOX reinforcement has
beneficial clinical effects. Small size studies have suggested that AOX
supplementation may result in clinical benefits after major burns,
trauma and sepsis. This study aimed at testing influence of early AOX
supplements on organ failure and outcome in a large population of
critically ill patients.

Methods

Design: Prospective, randomised, placebo controlled trial in patients
admitted to ICU after major cardiac surgery, myocardial infarction,
trauma or subarachnoid haemorrhage (SAH).

Inclusion criteria: to be critically ill, assessed within 12hrs of admission
by the physicians to require more than 48 hrs of ICU

Exclusion criteria: absence of consent, burns, liver cirrhosis or hepatic
failure grade Child-Puck C.

Intervention IV : randomisation to either AOX (Se 270 ug, Zn 20 mg, Vit
C 1100 mg, Vit E 310 mg, Vit B, 100 mg : double dose on days 1 and
2) or vehicle within 24 hrs of admission, for 5 days. All patients
received Vit B, 100 mg and Vit C 500 mg bd for 3 days.

Stratification:

» Cardiac surgery: valves, coronary bypass graft, or combination

» Trauma: ISS <30 or > 30, Brain injury - yes/no

» Subarachnoidal hemorrhage: 1st or 2nd admission

» Myocardial infarction

Outcome variables: organ failure by SOFA score, length of mechanical
ventilation, length of stay in ICU, intermediate care (IC) and hospital
(LOS), and outcome (ICU-hospital- 3-month). Acute renal failure was
defined by creatinine 1 of 50 or 90 mmol/l

Statistics: Means+SD, One-way ANOVA, Chi quare, Wilcoxon, Kaplan-
Meyer where appropriate. Trends considered at p<0.25, significance at
p<0.05.

Table 1 : Patient characteristics

Variable Complex Trauma Subarachnoidal Myocardial ALL
cardiac surgery hemorrhage Infarction
n 113 66 21 5 205
AOX P AOX P AOX P AOX P AOX P
n 57 56 4 32 11 10 2 3 104 101
Age 70.2+104"' | 40.0118.6" 53648.7 68.2+10.8 58.7 £19.2
89 711 | 40 40 ™ 53 87 69 58 60
Sex 7TOM/43F | 52M/14F'| 5M/16F' 3M/2F 120M/ 76 F
3719 33/24 | 26/8 268 218 38 21 171 |[|63/41  66/35
SAPSI | 39.3%104 35.7 £15.4 339+13.6 41.0+10.9 376127
384 403 | 309 314°( 336 342 | 43 41 384 3568
BMI 26.545.0 249439 2451434 247439 257 +4.6
267 262 | 242 258( 262 237 | 241 250 ([ 257 257
SOFA 912177 7.5+3.1 6.3+29 7.8+26 8.2+25
adm 88 9.3 7.8 71 5.7 6.9 7.5 7.8 8.1 8.3
SOFA 9.0222" 7.2+3.2 6.7+3.1 7.0+341 8.2+28
worst| 87 932 | 45 6.9 6.6 6.8 5.5 8.0 8.1 8.2

Pvalue: ' <.001, % 0.18, % =0.01
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Results

205 critically ill patients (median SAPS 11=36, probabilty of death
25%) were enrolled (Table 1). Hospital mortality was 11.2% (237),
while 3-month mortality was 12.7% (261).

While severity was evently distributed among cardiac and SAH
patients, trauma patients were significantly more severely injured in
the AOX group, due to more severe brain injury (ISS-head 14.5
versus 10.9; p=0.02) resulting in more early deaths (6 vs 2: p=0.01).
Outcome variables : tables 2 and 3.

Table 2 : Outcome variables — all 205 patients

Variable Complex Trauma SAH Myocardial ALL
cardiac surgery infarction
AOX P AOX P AOX P AOX P AOX P
n 57 56 34 32 11 10 2 3 104 101
Acute RF 29 3 0 0 32
g0 Tumoln 13 16 2 1 - - - - 15 17
Acute RF 15 1 0 0 16
90 Tumol 6 9 1 0 - - - - 7 9
Persistent 10 1 0 0 11
RF 3 7 1 0 - - - - 4 7
Pneumonia 16 14 0 2 2
7 9 7 7 0 0 1 1 1 1
Deaths
IcU 1 2 0 0 13
6 5 2 02 - - - 8 5
Hospital 12 8 1 0 23
8 6 6 28 0 1 - 14 9
3 months 16 el 1 0 26
8 8 723 0 1 - 15 "
Pyalus: 1: =0.17,2: =0.16, 3: p=0.12
Table 3 : Analysis of hospital survivors n=182
Wariable Complex Trauma Subarachnoidal Myocardial All survivors
cardiac surgery hemorrhage infarction
AOX P AODX P AOX P AOX P AOX P
N survivors 99 /113 58 /66 20 /21 5/5 182/205
n 49 48 28 30 10 10 2 3 90 92
L M.Vent 2.3+341 43463 1.6+25 2117 2.9+44
19 27°' 38 48 1.1 222 26 1.8 24 3.32
LICU 45+3.9 6.1+6.8 5443 40423 5.1+50
survivors | 4.0 4.6 53 68 6.0 4.6 4.2 3.8 4.8 5.3
L-IC s 3.9x34 6.4 6.5 7153 4.0x4.2 5.0£5.0
35 3.9 71 59 6.3 8.0 3.0 4.7 4.9 5.2
L-icHcu s 8.0x4.0 1259.7 124 6.9 8.0x4.0 10.1 7.5
77 83% | 125 125 123 126 7.2 8.5 9.7 105
LOS s 19.3+135 3434229 27.3+298 31.0+328 251 +201
19 19 29.2 306°| 317 219 | 175 4 237 26.6

Pwvalue:!: =019, 2:p=015%=02,*: =009

Abbreviations: IC = intemediate care, LOS= length hospital stay, RF = renal failure

Figure 1: Length of hospital stay in survivors: all, cardiac and trauma patients —
near significance in trauma patients
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Conclusion

AOX supplements containing selenium and delivered for 5 days after
ICU admission were associated with trends to lower incidence of acute
renal failure and shorter hospital stay in critically ill cardiac surgery and
trauma patients. Cardiac surgery and trauma patients appeared best
candidates for AOX intervention.

But despite the enrollment of 205 patients, the power was still
insufficient to achieve significant differences. Analysis of confounding
factors (energy delivery, glucose control) is ongoing.



