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Critical care and the global burden of critical iliness in adults.
Adhikari NK, et al. Lancet. 2010;376(9749):1339-1346.
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Mortality related to severe sepsis and septic shock among critically ill patients in Australia

and New Zealand, 2000 -2012.
Kaukonen KM , et al. JAMA. 2014:311:1308-1316.
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Sepsis and scientific revolutions.
Artenstein AW, Higgins TL, Opal SM. Crit Care Med. 2013;41(12):2770-2772.
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Metabolic resuscitation
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In sepsis: a necessary step beyond the hemodynamic ?
Leite HP, de Lima LF. J Thorac Dis. 2016 Jul;8(7):E552-7.
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Vitamin C in sepsis.
Wilson JX,Wu F. Subcell Biochem. 2012;56:67-83.
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Thiamine supplementation in the critically ill.
Manzanares W, Hardy G. Curr Opin Clin Nutr Metab Care. 2011 Nov;14(6):610-7.
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Vitamin C is required to synthesize catecholamines
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Phase | safety trial of intravenous ascorbic acid in
patients with severe sepsis

Fowler Aet al. JTransl Med. 2014: 12: 32.
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Oxalate Nephropathy After Continuous Infusion of High -Dose Vitamin C as an Adjunct to
Burn Resuscitation

Michelle Buehner, et al. JBurn Care Res. 2016 Jul; 37(4): e3742e3709.
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Reduction of resuscitation fluid volumes in severely burned patients using ascorbic acid
administration: a randomized, prospective study.

Tanaka H, et al. Arch Surg. 2000 Mar;135(3):326 -31.
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Randomized, Double-Blind, Placebo-Controlled

Trial of Thiamine as a Metabolic Resuscitator in
Septic Shock: A Pilot Study

Donnino MW, et al. Crit Care Med. 2016 Feb; 44(2): 360 2367.
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Vitamin C Protocol



Inclusion criteria
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Vitamin C Protocol
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Vitamin C Protocol -
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Outcome
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Propensity score distribution
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Results -Baseline-

TABLE 1 | Baseline Characteristics of Treated and Control Patients

Treated Control
Variable n=47) (n=47)
Age, mean + SD, y 58.3 + 14.1 62.2 + 14.3
Sex, male, No. (%) 27 (57) 23 (49)
Comorbidities, No. (%)
None 2(4) 1(2)
Diabetes 16 (34) 20 (42)
Hypertension 20 (43) 25 (53)
Heart failure 15 (32) 16 (34)
Malignancy 5(11) 7 (15)
COPD 8 (17) 7 (15)
Cirrhosis 6 (13) 3(6)
CVA 8 (17) 5(11)
CRF 7 (15) 8 (17)
Morbid obesity 6 (13) 8 (17)
Immunocompromised® 6 (13) 4 (9)
Drug addiction 5(11) 5(11)
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Results -Baseline-

Primary diagnosis, No. (%)

Pneumonia

Urosepsis

Primary bacteremia

Gl/biliary

Other
Mechanical ventilation, No. (%)
Vasopressors, No. (%)
Acute kidney injury, No. (%)
Positive blood cultures, No. (%)
WBC,” mean + SD, x 10°
Lactate, mean + SD, mM
Creatinine,” mean =+ SD, mg/dL
Procalcitonin, median and IQR, ng/ml
Day 1 SOFA, mean = SD
APACHE II, mean = SD
APACHE 1V, mean = SD
Predicted mortality, mean + SD

18 (38)
11 (23)
7 (15)
6 (13)
5 (11)
22 (47)
22 (46)
31 (66)
13 (28)
20.6 +13.5
27+1.5
1.9+1.4
25.8 (5.8-93.4)
8.3+2.8
22.1+6.3
79.5 + 16.4
39.7 + 16.7

19 (40)
10 (21)
7 (15)
6 (13)
5(11)
26 (55)
22 (46)
30 (64)

13 (28)
17.1 + 13.4
3.1+2.8
1.9+ 1.1
15.2 (5.9-39.0)
8.7 + 3.7
22.6 + 5.7
82.0 + 27.4
41.6 + 24.2
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Results -Outcomes

TABLE 2 | Outcome and Treatment Variables

Treated Control
Variable (n = 47) (n =47)
Hospital mortality, No. (%) 4 (8.5) 19 (40.4)°
ICU LOS, median and IQR, d 4 (3-5) 4 (4-10)
Duration of vasopressors, mean = SD, h 18.3 = 9.8 549 + 28.4°
RRT for AKI, No. (%) 3 of 31 (10%) 11 of 30 (33%)"
ASOFA, 72 h 48+24 0.9 +2.7°
Procalcitonin clearance, median % and IQR, 72 h 86.4 (80.1-90.8) 33.9 (-62.4 to 64.3)

AKI = acute kidney injury; LOS = length of stay; RRT = renal replacement therapy; ASOFA = change in Sepsis-Related Organ Failure Assessment score.
See Table 1 legend for expansion of other abbreviations.

®P < .001.

°P=.02.
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Figure 1 - Predicted and actual mortality in the treatment and control
groups. Predicted mortality was derived from APACHE 1V scoring
system results. *P < .001 for comparison of treatment group vs control
group (see text). APACHE = Acute Physiology and Chronic Health
Evaluation.



Results -Logistic discriminantanalysis
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1. Vitamin C protocol (F value, 17.33; P < 0.001)

2. APACHE Et (Fvalue, 13.29; P < 0.001)

3.2 PwXYX (F value, 3.75; P~ 0.05)



Results
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