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Brain Oxygenation Optimization After Severe 
Traumatic Brain Injury: An Ode to Preventing 
Brain Hypoxia

In a recent article in Critical Care Medicine, Okonkwo et 
al (1) reported the results on their ambitious and insight-
ful Brain Oxygenation Optimization in Severe Traumatic 

Brain Injury (BOOST) trial. Individualizing management 
after severe traumatic brain trauma (TBI) has been a goal of 
the intensive care management for a long time; however, class 
1 evidence for any specific management protocol is lacking. 
While a phase II study and therefore not powered for clini-
cal outcome, BOOST results are encouraging—targeted treat-
ment to prevent local brain hypoxia is physiologically effective, 
clinically feasible, did not produce more adverse events, and 
showed a tendency for improved outcomes.

A barrier and difficulty of protocol-based randomized con-
trolled trials is that the complex protocols necessarily include a 
hierarchical cornucopia of interventions. This can make it dif-
ficult to interpret which specific interventions may be improv-
ing the physiology or outcome. It is worthy to note that in the 
BOOST trial, cerebral perfusion pressure (CPP) augmentation 
above 70 mm Hg was a treatment option for elevated intracra-
nial pressure (ICP) only in the combined brain tissue oxygen-
ation (P

BT
O

2
) and ICP monitoring group (a total of 41 instances 

of CPP augmentation recorded in the 57 patients). Did this 
result in higher levels of CPP in this group, or less periods with 
low CPP? Conceivably, if CPP was significantly higher in the 
combined P

BT
O

2
 and ICP group, could this trial be similar to the 

one that investigates CPP-oriented therapy? This is particularly 
pertinent as preventing brain hypoxia using predominantly 
CPP augmentation has previously (at the end of the 90s) been 
associated with increased rates of acute respiratory distress 
syndrome with a major influence on current TBI treatment 
algorithms (2). That said, the frequency of adverse outcomes in 
the P

BT
O

2
 group of BOOST was not increased, in particular for 

respiratory adverse events.

From a physiologic point of view, preventing brain hypoxia 
could potentially lead to improved cellular homeostasis and 
cerebrovascular function. In this regard, given that high reso-
lution monitoring data and a detailed assessment of thera-
peutic intensity are available, it would be interesting to assess 
if those with combined P

BT
O

2
 and ICP monitoring experi-

enced less aggressive intracranial hypertension management 
(3) or ended up with improved cerebrovascular reactivity 
(calculable from, for example, the correlations between slow 
waves of arterial blood pressure and ICP [4]). Interestingly, it 
appears that those in the P

BT
O

2
 group had less treatments for 

intracranial hypertension if treatments for “low P
BT

O
2
 only” 

are excluded (533 vs. 933 interventions; Table S2 in [1]). Fur-
ther, these data may be able to provide (hypothetical) insight 
into the question: is elevated ICP detrimental if local brain 
oxygen availability is guaranteed? Given that ICP and P

BT
O

2
 

were monitored in both groups, whether the time spent with 
elevated ICP but adequate P

BT
O

2
 relates to patient outcome 

could be investigated.
With the glaring discord between the wealth of neuromoni-

toring options available and any robust supporting evidence 
for their clinical use (5), the BOOST trial gives “a boost” for 
both multimodality monitoring in general, and options for the 
prevention of secondary injury after severe TBI.
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