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Treatment of Cerebral Edema in Neurocritical Care 
Special Guest: Aaron Cook, PharmD, BCCCP, BCPS, FCCP, FKSHP, FNCS 

Cook AM, Jones GM, Hawryluk GWJ, et al. Guidelines for the Acute Treatment of 
Cerebral Edema in Neurocritical Care Patient. Neuro Crit. Published 29 Mar 2020.  
https://doi.org/10.1007/s12028-020-00959-7. 
https://link.springer.com/article/10.1007%2Fs12028-020-00959-7.   

What was the definition for cerebral edema or elevated ICP within the 
guidelines? Are these terms interchangeable? 

§ Many neurocritical care patients may have edema or elevated ICP, but many of 
these patients don’t have an ICP catheter.  

o We don’t know the actual number, but we know there is a problem from 
neurologic exam (diminished neurologic function or a blown pupil for 
example) 

§ Within the guidelines, cerebral edema and elevated ICP were meant to be 
interchangeable 

o In the guidelines, the authors tried to say cerebral edema or elevated ICP 
when specifically referring to either cerebral edema or elevated ICP 

 
Was the treatment of refractory cerebral edema deemed out of the scope of 
these guidelines or is it due to the lack of data in these specific patients? 
§ Lots of discussion within the working group to determine if this was in the 

scope of these guidelines 
§ Determined this was likely outside of the scope, because this wouldn’t 

exclusively include pharmacotherapy treatment options 
o Would also need to include non-pharmacologic treatments 

§ This was not due to lack of data 
o Many of the recommendations included within these guidelines had little 

or low-quality data to support its use 
 
16 questions were answered in the guidelines, how long was the initial list? 
§ Started with more questions than 16 and ultimately it was trimmed down 
§ One early goal was to ensure this was not “Treatment of ICP in Neurocritical 

Care” and act like all neurocritical care patients are the same 
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o The pathophysiology of these patients can be totally different  
o Which is why the guidelines include specific subsets of patients 

 
How would you describe the quality of the evidence for published research 
used in the treatment of cerebral edema guidelines? 
§ Quality of the literature based in GRADE is low 

o This doesn’t take away from the efforts or work of the researchers 
§ Several authors on the guideline committee had published research that was 

evaluated within the working group 
o Authors defend but don’t ultimately grade their own manuscript 

 
Which subgroup of patients had the most evidence for their recommendation? 
§ Treatment of meningitis with corticosteroids 
§ Included both bacterial and tuberculous (TB) meningitis 

o Required some work to determine what was within the scope.  
o Ultimately settled on including community-acquired bacterial and TB 

meningitis. 
 
Is there evidence to support a treatment strategy focused on driving up 
patients’ sodium level to a specific goal range? 
§ There is no published data to support its practice 

o This strategy focuses on preventing hyponatremia and uses continuous 
infusions to increase sodium to supratherapeutic levels (or close) to 
reduce the ICP burden or ICP crises that occur. 

o One study that looked at an actual sodium range showed no difference in 
ICP issues. 

§ Other studies referenced in this discussion don’t target a specific 
range at all. They target a change in sodium level. But no 
discussion on what the serum sodium level should be.  

§ Anecdotally, it’s possible and plausible it could be helpful 
o It may ultimately be true, but no studies currently support this practice 
o There’s more data showing safety issues when targeting higher sodium 

levels 
§ We do need to work hard to prevent hyponatremia in these patients 
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Within any of the specific patient subgroups, is there a preferred 
hyperosmolar agent to use? 
§ In patients with ICH and TBI, the guidelines suggest the use of hypertonic 

saline over mannitol 
§ The literature leans towards hypertonic saline compared to the use of mannitol 

o Some studies show they are equal, others show an advantage to using 
hypertonic saline 

§ In both situations, using mannitol is fine 
§ The most important point is to use what can be administered quickest 
 
Why do the guidelines suggest against the use of prophylactic mannitol in 
patients presenting with acute ischemic stroke? 
§ Some published articles describe the use of scheduled mannitol because the 

authors theorized that the acute ischemic stroke patients would have some 
cerebral edema 

o The thought was to use mannitol prophylactically to prevent that swelling 
§ The outcomes in these studies found that patients did worse which is why there 

is a recommendation against its use 
 
Does the use of hyperosmolar therapy for cerebral edema have any effect on 
neurologic outcomes in any patients? 
§ There are no studies showing that treating elevated ICP or cerebral edema with 

hyperosmolar therapy improves neurologic outcomes 
§ Treating the elevated ICP doesn’t translate to a better outcome down the road 

from the available, published research in this area 
§ There are so many factors that can contribute to the outcomes of these patients 
 
What is the preferred administration technique for hypertonic saline? Should 
we be using continuous infusions or IV boluses? 
§ There’s only one study directly comparing the two techniques and there was no 

difference seen 
§ Hard to make a definitive recommendation based on one study that was 

ultimately graded as low-quality 
§ The guidelines state there is insufficient evidence to recommend one 

administration method over another 
o More research needs to be done in this area 
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What are the most common adverse effects from hypertonic saline? What 
should we be monitoring to help prevent these ADE? 
§ Most common adverse effects: hypernatremia, hyperchloremia, metabolic 

acidosis, and acute kidney injury 
o Less published evidence demonstrating metabolic acidosis, but 

anecdotally the group frequently discussed seeing this ADE 
§ The group explored the effect of sodium and chloride levels on the development 

of AKI 
o Sodium levels > 155 mEq/L are associated with AKI 
o Chloride levels > 115 mEq/L are associated with AKI 

§ Even seen when Cl > 110 mEq/L 
§ Studies using buffered hypertonic saline haven’t seen the same hyperchloremia 
§ The guidelines specifically recommend monitoring renal function, sodium, and 

chloride 
o Authors were specific to prevent simply spot-checking sodium levels 

 
When using mannitol for hyperosmolar therapy, is the serum osmolality or 
the osmolar gap more important to monitor and follow? 
§ The guidelines recommend using the osmolar gap 

o This is another area where we think we know what we’re doing, but there 
is very little published 

§ The best way to monitor would be specifically with mannitol concentrations, 
but this is not readily available 

§ Osmolar gap is recommended because it is the best surrogate for mannitol 
concentrations 

o Osmolar gap > 55 mOsm is associated with mannitol concentrations that 
cause renal vasoconstriction and subsequent acute kidney injury 

 
What should we be doing if our renal function is stable, but other surrogate 
monitoring parameters (e.g. Na/Cl) are above our goal ranges? 
§ These surrogate monitoring parameters have an association with acute kidney 

injury, not a causation. It is not necessarily a direct cause and effect every time.  
o Should heighten our awareness 

§ Can also change the way we think. In patients with status epilepticus, 
sometimes the Phenytoin levels go slightly above our goal range.  

o At the upper end of the range and the patient has no toxicity 
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o We know if we give more phenytoin the concentration will likely go up 
and could cause adverse effects 

§ Will work to find adjunctive treatments to achieve the same 
ultimate goal 

§ Would approach this similarly in patients with cerebral edema 
o If you are appropriately monitoring and driving up sodium levels to the 

higher end of our goal range 
o Make sure we’re doing everything else in our power that can help reduce 

the ICP and edema burden 
 
Summarizing the cerebral edema treatment guidelines, what would be key 
take-home points for us to remember and apply to our patients? 
§ The data is so weak, that almost none of these interventions are standard of care 

o You may feel strongly about a specific administration technique or 
concentration, but there is little published data to support those feelings 

o There is room to make patient-specific decisions 
§ There is enormous potential for good, high quality research that may impact 

future guidelines but more importantly will impact our patients 
o Look what is missing, fill in the gaps, and advance practice 

 
What were some of the most common issues with research studies that were 
reviewed for inclusion in the guidelines? 
§ Heterogenous patient populations 

o Including many different patient subgroups with cerebral edema 
regardless of its etiology 

§ Can be difficult because you want to be mindful of your sample 
size 

§ Clinically applicable and appropriate endpoints 
o What is a real outcome or endpoint that is meaningful? 

§ Be careful when completing meta analyses 
o If pooling together many low-quality studies, it can create issues with 

interpretation 


