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Introduction and Study Design



The Clinical Evaluation Research Unit (CERU)
Our Research group is nested in Queen’s University, Kingston, Ontario, Canada 
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www.criticalcarenutrition.com



VICToRY Team
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We have completed the largest trial ever of 
severe burn patients

1200 patients involving more than 60 burn 
units around the world

Comparing enteral glutamine compared to 
placebo 

Manuscript under review at NEJM



Global Collaborative Research Infrastructure 
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CERU

Activated Sites = 8

In Progress Sites = 40

University of Arizona

Hospital Civil, Guadalajara

San Luis Pototsi, Mex

Hospital de Quemados Paraguay

Hopital l'Enfant-Jésus

University of Iowa

Hotel-Dieu de Montreal - CHUMRoss Tilley Burn Centre, Sunnybrook
8 German Sites

3 Belgium Sites

12 USA Sites

4 UK Sites

Universidad de Sao Paulo

OSU Wexner Medical Centre



Patients

666 patients
≥18 years of age 
Deep 2nd and/or 
3rd degree burns 
requiring skin
grafting with 
TBSA ≥ 20%.

High dose 
IV Vitamin C

x 96 hrs

Placebo 
x 96 hrs

Randomization Concealed &
Stratified by site

POD+Death

VItamin C in Thermal injury: A phase III multi-center randomized trial



Enrollments to Date
▷ X6- Arizona Burn Center - University of Arizona, USA
▷ X5- Hotel-Dieu de Montreal – CHUM, Canada
▷ X2- The Ohio State University Medical Center, USA
▷ X9- Hopital l'Enfant-Jésus, Canada
▷ X4- Hospital Central Dr. Ignacio Morones Prieto, Mexico
▷ X3 -Harborview Medical Center, Seattle, USA
▷ X2 University of Iowa, Iowa City, USA

Total 31 enrollments to date (2022-05-17). First patient enrolled on October 10th, 2020. 
Enrollment rate 0.8 (#patient/month)   //   0.3 (#patient/site/month)
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Current Status-Enrollment
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Why are we doing this trial?



Clinical Significance of Burn Injuries
+ Worldwide, burn injuries represent a significant public health problem.
+ Ranked the fourth most common injury. 
+ Leading cause of disability adjusted life years in low and middle-income 

countries.
+ Mortality from burn injuries has plateaued and the leading cause of death 

from burn injuries continues to be sepsis and multiple organ failure. 
+ Burn patients present with up to a 3-fold higher prevalence of sepsis than 

other trauma patients.



The many functions of Vitamin C

Oudemans-van Straten, Critical Care 2014, doi: 10.1186/s13054-014-0460-x
Frei, Adv. Exp. Med. Biol., 1990, doi: 10.1007/978-1-4684-5730-8_24

“the most powerful antioxidant”
+ Counters influence of free radicals

+ Protects the cells and organs from 
damage to macromolecules, such as cell 
membranes and DNA

Vita
min C

Essential & Pleiotropic

+ Synthesis 
+ Catecholamines
+ Collagen 
+ Carnitine

+ Metabolism: 
+ Peptide amidation
+ Tyrosine, cholesterol & steroid metabolism
+ Cytochrome p450

+ Circulation
+ Vasopressor responsiveness
+ Microcirculatory blood flow
+ Protection of endothelial barriers

+ Iron absorption
+ Stem cell differentiation
+ Prevention of apoptosis
+ Bacterial defense

Hill, Nutrients 2018, doi: 10.3390/nu10080974
Carr, Nutrients 2017, doi: 10.3390/nu9111211



Vitamin C and Immune Function

Carr, Maggini. Nutrients 2017; doi:10.3390/nu9111211



Hypovitaminosis C in Critically Ill
+ Observational studies have estimated that nearly 40% of patients with sepsis are vitamin C 

deficient, defined as plasma concentrations less than 23 μmol/L.

• Increased loss
• Consumption
• Renal loss (hyperfiltration and decreased 

reabsorption)
• Reduced recycling
• Compartment shifts

• Decreased intake
• Slow build-up of enteral nutrition
• Degradation within parenteral nutrition

• Hemodilution Carr. Critical Care 2017; doi:10.1186/s13054-017
-1891-y Rozemeijer. Nutrients 2019; 

doi:10.3390/nu11051031

+ Low levels inversely correlated with measures of multiorgan dysfunction. (Borrelli. Crit Care Med 1996)



High Dose Vitamin C in Burn-Injured Patients
+ 37 burn-injured patients (pseudo) randomized to 66 mg/kg/24 hr IV infusion

<10% of RE-EN sites 
use this protocol

Tanaka et al. Arch Surg 2000;135:326-31.



Vitamin C in Burns
+ Low utilization
+ Concern that such a high dose of intravenous Vitamin C may 

cause renal failure and worsen clinical outcomes 
(retrospective study by Lin et. al. JBCR 2018)

+ Need more data!



Hydrocortisone, Vitamin C and Thiamine for the Treatment of Severe Sepsis and 
Septic Shock: A Retrospective Before-After Single Center Study

+ Cocktail of Hydrocortisone 50 mg q 6h x 7 days, IV Ascorbic Acid 1.5 grams q 6h, 
and Thiamine 200 mg q 12h x 4 days

Marik et al. Chest 2017;151:1229-38.



Effect of high-dose Ascorbic acid on vasopressor’s 
requirement in septic shock
+ Single-center RCT of 28 patients
+ Treated patients received 25 mg/kg 

intravenous ascorbic acid every 6 h for 
72 h.

Zabet et al. J Res Pharm Pract 2016;5:94-100.



Phase I Vit C dosing study in Sepsis

Fowler et al. J Translational Medicine 2014;12:32

Placebo

Low dose
(50mg/kg/day)

High dose 
(200mg/kg/day)

Randomization
31 septic 
patients

Plasma levels
SOFA
Other 
biomarkers



Plasma Vitamin C Levels

Fowler et al. J Translational Medicine 2014;12:32



EFFECT on Organ Failure and other Mechanistic Endpoints

+ Reduced CRP and PCT 
(markers of inflammation) 

+ Reduced Thrombomodulin
(marker of vascular injury)

Fowler et al. J Translational Medicine 2014;12:32

Moved onto a Phase II trial 
with the high dose!



Vitamin C in Acute Lung Injury 
CITRUS-ALI Trial

+ 170 patients with ALI/Sepsis 
within 48 hrs of 
development of ARDS 
randomized to 50mg/kg q 6 
hrs x 96 hrs or placebo.

+ 43 of 46 prespecified
outcomes NOT different 
between groups (including 
△SOFA and vasopressor use) 
except…
Fowler et al. JAMA 2019;322:1261-1270.



Vitamin C in Acute Lung Injury: CITRUS-ALI Trial

+ Significant increase in ICU-
and Hospital-free days and a 
significant reduction in 
mortality except…

Fowler et al. JAMA 2019;322:1261-1270.



Vitamin C in Acute Lung Injury: CITRUS-ALI Trial

+ Results are very 
fragile!

+ Fragility Index=1

Walsh et al. J Clin Epidemiol 2014 Jun;67:622-8.

Observed Trial Results
P-value: 0.037

category names 
↓→ Event non event
Vit C 25 59

placebo 38 44

Effect of 1 more death in Vit C group
P-value: 0.055

category names 
↓→ Event non event
Vit C 26 58

placebo 38 44



• High degree of validity and generalizability
• SAFE- no adverse events reported
• Inconclusive results

• Primary endpoints negative
• Positive results are ‘fragile’ and hypothesis-generating at best
• Mechanism of action?

• Need more research 

Conclusion

Vitamin C in Acute Lung Injury: CITRUS-ALI Trial



Vitamin C Systematic Reviews

Consistent signal of benefit for vit C
Higher dose better
No benefit for HAT
No safety issues



Evaluating Vitamin C in Septic Shock: 
A Randomized Controlled Trial of 

Vitamin C Monotherapy

Wacker CCM 2022

124 patients in septic shock
1,000 mg bolus followed by 250 mg/hr for 96 hours



Mortality

Most Current Systematic Review and Meta-analysis of Parenteral 
Vitamin C Trials in ICU Setting

www.criticalcarenutrition.com

http://www.criticalcarenutrition.com/


Mortality

Most Current Systematic Review and Meta-analysis of Parenteral 
Vitamin C Trials in ICU Setting

www.criticalcarenutrition.com

http://www.criticalcarenutrition.com/


Mortality

Most Current Systematic Review and Meta-analysis of Parenteral 
Vitamin C (Monotherapy) Trials in ICU Setting

www.criticalcarenutrition.com

http://www.criticalcarenutrition.com/


R

IV Vit C 
(200mg/kg/day in 
divided doses)

Saline
placebo

Concealed
Stratified by site 

Double blind treatment

28-day 
Persistent 
Organ 
Dysfunction 
(POD)+death*

800 ICU patients 
with sepsis and 
vasopressors



Vitamin C Systematic Review – Conclusions
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Conclusions: 

In Critically ill patients, IV vitamin C…

1. may be associated with lower overall mortality.

The beneficial treatment effect may be greater with the use of high-dose vitamin C 

used alone (not in combination with thiamine or corticosteroids) in both sepsis and 

non-sepsis (including burns).

1. has no effect on ICU, hospital LOS or ventilation outcomes in critically ill patients. 

2. may facilitate faster resolution of shock or less use of vasopressor but the heterogeneous nature of 

the data and conflicting results preclude firm conclusions.

3. may have a positive impact on the resolution of SOFA scores 

4. appears to be safe.



Overall Aim
The overall aim of the VICToRY study is to reduce the burden of 
illness associated with significant burn injury using a naturally 
occurring substance, vitamin C!



Study Overview

SF-36 Quality of Life Assessment

Activities of Daily Living

Instrumental Activities of Daily Living
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96 hrs 
treatment

3 days additional daily data collection

≤24 h (ACU admission to time of consent)

Start ASAP (3-6 hrs)!



Potential Impact
If the VICToRY pilot trial is feasible, we will move right into the phase III trial. 
If the larger phase III trial shows positive results, we can immediately 
implement this simple, inexpensive product around the world in both 
hospitals and ‘in the field’ settings. Thus, we will:
+ Save lives
+ Reduce infections
+ Shorten stays in hospital 
+ Improve the physical recovery of burn injured victims
+ Save money

Thank you for your interest and support



Questions



Presentation Outline
2. Site Investigator Responsibilities
3. Patient Eligibility (Inclusion/Exclusion Criteria)
4. Obtaining Consent
5. Randomizing a Patient
6. IP Administration
7. Study Blood Work
8. Pharmacy Procedures (Investigational Product-IP)
9. Data Collection and Data Entry
10. Serious Adverse Event Reporting
11. Outcomes
12. Data Quality Checks, Queries, and Monitoring


