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Research Questions

In critically ill patients with severe organ 
dysfunction, what is the effect of:

1) Glutamine supplementation compared to placebo 
on 28-day mortality?

2)  Antioxidant supplementation compared to placebo 
on 28-day mortality?



Canadian CPGs

Heyland et al JPEN 2003



Potential Beneficial Effects of Glutamine
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Effect of Glutamine:
A Systematic Review of the Literature

www.criticalcarenutrition.com

Mortality 



Effect of Glutamine:
A Systematic Review of the Literature

www.criticalcarenutrition.com

Infectious Complications 



OFR
CONSUMPTION

OFR

PRODUCTION
Depletion of

Antioxidant Enzymes
OFR Scavengers

Vitamins/Cofactors

Infection
Inflammation

Ischemia

OFR production > OFR consumption =
Impaired
- organ function
- immune function
- mucosal barrier function

Complications and Death

OXIDATIVE
STRESS

Rationale for Antioxidants



Effect of  Combined Antioxidant 
Strategies in the Critically Ill

Effect on Mortality



Pharmaconutrition
A New Emerging Paradigm

Old
Immunonutrition

New
Pharmaconutrients

Nutrition Nutrients 

Combined nutrients Single nutrients 

Heterogeneous 
populations

Homogenous 
Patients

Weak methods Rigorous
Small single center Large multicenter

Heyland Int Care Med 2005;31:501



Inferences 

• High dose appears safe 
• High dose associated with

– no worsening of SOFA Scores
– greater resolution of oxidative stress
– greater preservation of glutathione
– Improved mitochondrial function

Heyland JPEN  Mar 2007

Parenterally Enterally

Glutamine/day 0.35 gms/kg 30 gms

Antioxidants
per day

500 mcg 
Selenium

Vit C 1500 mg
Vit E 500 mg

B carotene 10 mg
Zinc 20 mg
Se 300 ug



1200 ICU patients
Evidence of 

organ failure
R

glutamine 

placebo
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R

antioxidants
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Factorial 2x2 design

placebo

antioxidants

REDOXS© Study Design



Enteral
Supplement

Parenteral
Supplement

GLN +AOX Glutamine + AOX Dipeptiven + 
Selenium

AOX AOX only Placebo + 
Selenium

GLN Glutamine only Dipeptiven + 
Placebo

Placebo Placebo
Placebo + 
Placebo

Study Groups

Research Coordinator/Investigator blinded

Pharmacist unblinded



ENTERAL REDOXS 
formula PARENTERAL 

REDOXS formula (but 
will be in a normal 
saline type bag)

Enteral Nutrition 
(EN)

EN and ENTERAL REDOXS 
being “Y”-ed in



Pharmacist
Checking allocation

Dispensing
Logs

REDOXS© Teamwork

Study Coordinator
Regulatory

Screening/Randomization
Pharmacy communication

Data collection
Supplement monitoring
Collaboration with SI

SAE reporting
Protocol Violation reporting

Dietitian
Optimizing nutrition

Monitoring Adequacy

Site Investigator
Regulatory

Inclusion/exclusion criteria
ICU infection adjudication

SAE reporting



Site Investigator

Delegation of Authority
Patient Eligibility

SAE identification/assessment
ICU Infection adjudication
Investigator Confirmation

Refer to Site Investigator Training Package 
available on www.criticalcarenutrition.com



Inclusion Criteria Imp Manual p 13-15

Tools

1)     Mechanically ventilated adult patients (>18 years old) admitted to your ICU

2)     Must have 2 or more of the following organ failures related to their acute illness*:
I. A PaO2/FiO2 ratio of <300
II. Clinical evidence of hypoperfusion defined as need for vasopressor agents 

(norepinephrine, epinephrine, vasopressin, or > 5 g/kg/min of dopamine or > 50 g/min 
phenylephrine) for > 2 hours.

III. In patients without known renal disease, renal dysfunction defined as a serum creatinine
>1.93 mg/dl (171 µmol/L) or a urine output of less than 500 ml/last 24 hours (or 80 
ml/last 4 hours if a 24 hour period of observation not available). In patients with acute on 
chronic renal failure (pre-dialysis), an absolute increase of > 0.9 mg/dl (80 µmol/L) from 
baseline or pre-admission creatinine or a urine output of less than 500 ml/last 24 hours 
(or 80 ml/last 4 hours) will be required.

IV. A platelet count of < 50 mm^3.

Inclusion criteria: both criteria 1 and 2 must be met for patient to be eligible

Organ failures may have started before ICU admission but have to be present in the ICU

Organ failures may have resolved at the time of screening



Exclusion Criteria Imp Manual p 13-15

Tools
Exclusion criteria: patient is ineligible if any one of the following is met

1. >24 hours from admission to ICU to time of consent . Refers to TOTAL time in any ICU
2. Patients who are moribund (not expected to be in ICU for more than 48 hours due to imminent death)
3. A lack of commitment to full aggressive care (anticipated withholding or withdrawing treatments in the first 

week).
4. Absolute contraindication to enteral nutrients (e.g., GI perforation, obstruction or no GI tract access for any 

reason). 
5. Patients with severe acquired brain injury

a. Significant head trauma (defined as an injury in the opinion of the investigator to represent a 
severe, disabling or fatal brain injury) 

b. Grade 4 or 5 subarachnoid haemorrhage
c. Stroke resulting in coma and intubation
d. Post-cardiac arrest with suspected significant anoxic brain injury

6. Routine elective cardiac surgery (patients with complicated peri-operative course requiring pressors, 
IABP, ventricular assist devices can be included)

7. Seizure disorder requiring anticonvulsant medication (pre-existing history) 
8. Patients with primary admission diagnosis of burns  (>30% BSA)
9. Weight less than 50 kg or greater than 200 kg 
10. Pregnant patients or lactating with the intent to breastfeed
11. Previous randomization in this study
12. Enrollment in a related ICU interventional study  
13. Cirrhosis - Child’s class C liver disease
14. Metastatic cancer or Stage IV Lymphoma with life expectancy <6 months

Need minimum 5 days of supplements, s
o do not enrol patients 

that are expected to get better and leave within 5 days



Eligibility confirmation by MD

Imp Manual p 16-18



FAQs
• Patient had 2 organ failures in ICU but only 

has 1 now….still eligible?

• Patient has a distended abdomen and high 
GRVs and may not start on enteral nutrition 
right away……still eligible?

• Patient meets criteria but is getting better 
and is to be extubated soon. Do I enrol such 
a patient?



Delegation of Authority Logs
“The Investigator should maintain a list of appropriately qualified persons 
to whom the investigator has delegated significant trial-related duties
(ICH section 4.1.5)”

Completed Log to be sent to CERU before start of trial 



ICU Infection Adjudication

Site Investigator to make determination of 
ICU acquired infection based on antibiotic 

and microbiology data entered



Microbiology

Collect all positive cultures 
within the period 7 days 
prior to ICU admission.

If culture date> 72 hrs ICU 
admission, 2 questions will 
be asked to help determine 
suspicion of ICU acquired 
infection.

Imp Manual: p 42



Suspicion of  ICU Infection 

• Is this culture a manifestation of a 
previously diagnosed infection?

• Is this a routine surveillance swab?

NEED TO ASK SITE INVESTIGATOR

• If NO to both………………..automatically 
flagged for adjudication.



Imp Manual: p 42



Antibiotics

Period of data collection 
starts 7 days prior to ICU 
admission and may extend 
beyond ICU discharge.

If abx started > 72 hr  ICU 
admission, 2 questions 
will be asked to help 
determine suspicion of 
ICU acquired infection.

Imp Manual: p 45



Suspicion of ICU Infection

• Is this antibiotic prescribed for prophylaxis?
• Is this a substitute for an antibiotic ordered 

for a previous infection? 

NEED TO ASK SITE INVESTIGATOR

• If NO to ALL………………..automatically 
flagged for adjudication.



Imp Manual p 45



Infection Adjudication
After ICU outcomes AND all input warnings must be resolved

Imp Manual: p 52



Automatic listing of relevant clinical data  (microbiology. 
antibiotics, daily data) that will enable the Site Investigator to 
adjudicate newly acquired ICU infections. 

Imp Manual: p 53



No

Possible** 
NO

END

Was this culture or the prescription of this 
antibiotic for a NEW ICU acquired infection? 

(after 72 hours of admission from ICU 
admission)?

Choose the appropriate 
Categories of Infection (1-12)* 
and if:
Definite Yes or
Probable Yes or
Possible Yes

Yes

NO, because it is 
related to an 

infection previously 
diagnosed and 
adjudicated.

NO, because it is 
NOT an infection

END

Probable*
* NO

Determination of ICU Infection

*Categories of Infection: Appendix 8.2 REVISED NOV 2008

**Definition of  No: Appendix 8.3

Imp Manual: p 52-55



SAE Reporting: version Sep 15th 2008 

• Serious and Unexpected events
– regardless of relationships to supplements

• Initial report faxed to CERU within 24 hrs 
• Follow up report within 10 days from 

becoming aware of SAE, plus meds and 
labs

• Record the event, not the outcome (death)

Imp Manual: SAE







SAE forms available online



SAE Initial Report       Revised Sept 2008

Cardiac arrest

Site investigator to 
1.Idenitfy SAE (serious and unexpected)
2. Unexpected nature of the event
3. Relationship to supplements 



SAE Follow up Report

DM II, COPD, Hiatus 
Hernia

CABG x 3 July 27th 2007, IABP, 
pressor support, cardiac arrest, 

resuscitation
OR 27/07/07,  enrolled 28/07/07, cardiac 
arrest, pacer wires non functioning, no 
cardiac output

Pt was improving overall. Less 
inotropic support needed. 
Onset of asystole/cardiac 
arrest was unexpected

Patient suffered terminal cardiac arrest following salvage 
cardiac bypass grafting

available on web



Investigator Confirmation

Investigator Confirmation 
(on Patient Status Page)



Investigator Confirmation



Update of  Study


