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What was the Hypothesis?

• In critically ill patients with septic shock, 

treatment with short-term HYPEROXIA (24 

hr) and 3% SALINE (72 hr), compared with 

NORMOXIA and 0.9% saline, during the 

initial phases of  resuscitation would lead to 

improved survival at 28 days (primary) and 

reduced organ injury/failure and duration of  

organ support (secondary).



What was the Study Design?

2 x 2

(n=800)

Oxygen Strategy (24 hr)

(Not blinded)

Fluid

Strategy

(72 hr)

(Blinded)

Normoxia + 3% saline
• titrate FiO2 to achieve goal SpO2 88-95%

• fluid resuscitation with 3% saline if  needed

Hyperoxia + 3% saline
• FiO2 100% during first 24 hr then usual care

• fluid resuscitation with 3% saline if  needed

Normoxia + 0.9% saline
• titrate FiO2 to achieve goal SpO2 88-95%

• fluid resuscitation with 0.9% saline if  needed

Hyperoxia + 0.9% saline
• FiO2 100% during first 24 hr then usual care

• fluid resuscitation with 0.9% saline if  needed

• Design: Multi-centre, randomized, controlled, 2 x 2 factorial trial 

• Planned stratification by ARDS at enrollment

• Population (Eligibility): septic shock, ventilated, vasoactive

support (6 hr), some fluids, normal serum [Na+], full support

• Interventions:

• Sample size (effect estimate): baseline mortality ~ 45% and a 

proposed 10% ARR (22% RRR) (~ 800 patients; 200 per arm)





Trial Conduct

• Prematurely terminated after 55% enrollment 

(n=441) for safety in both groups

– Not clear if  a priori stopping rules or specific 

indications (i.e., AE) were established or reached 

(despite 3 planned interim analyses)

– No description of  impact on organ function

– Likely resulted in early unblinding of  allocation

0.9% saline (n=220) 3% saline (n=214)

Trial Fluid Received (72 hr), L 2.5 L 1.4 L

Stopped for Hypernatremia* (n, %) 9 (4) 84 (39)

Total Fluid Received (72 hr), L 7.6 L 7.6 L



Primary Outcome: Mortality at 28 d

36.8% vs. 41.6% (p=0.33)35.5% vs. 42.9% (p=0.14)

• What were the mechanisms for excess mortality in those 

receiving hyperoxia/hypertonic saline? Interaction?

• What was the impact of  hyperoxia/hypertonic saline on 

organ dysfunction?

• Were their differences, if  any, in WLST between groups?



Baseline Characteristics

• Source of  sepsis

• 45% primary pulmonary source of  sepsis

• Hyperoxia/normoxia:

– 80% immunosuppression

– 37% cancer/connective tissue disease



Rodriguez et al Shock 2014

Hyperoxia associated with ↑ infected samples, 

inflammatory mediators and oxidative stress.



Nash et al NEJM 1967



Bulger et al Ann Surg 2011

n=853

Premature termination for futility + harm signal 

in subgroup of  those receiving hypertonic saline



Neyra et al CCM 2015

• Setting: Single center, retrospective 

cohort study

• Population: 1,940 ICU patients with 

sepsis

• Exposure: serum [Cl-] at admission; at 

72 hrs and Δ serum [Cl-] 

• Outcome: all-cause hospital mortality



Conclusions

• What do these data add to our current body 

of  knowledge?

– HYPEROXIA and resuscitation with 3% SALINE 

at worst contribute harm and at best are no better 

than current standards

• Will these data change my current practice?

– Standard of  care would aim to reduce exposure to 

high FiO2 and resuscitation with “isotonic” 

crystalloids – hence largely confirmatory

– No – will not significantly impact current practice



Thank You For Your Attention!

Questions?

bagshaw@ualberta.ca


