
Delirium is the most common neuropsychological 

complication following cardiac surgery, with most recent 

estimates of prevalence ranging from 25 to 50%. Post-

operative delirium remains a clinical challenge to manage, 

and in and of itself is associated with increased mortality, 

hospital length of stay, costs, and other complications 

such as infection and stroke [1]. Explorations into the 

causes of post-operative delirium have considered myriad 

factors, including preexisting conditions, surgical and 

anesthetic management, and post-operative care. Despite 

the frequency of occurrence, the pathophysiology of 

postoperative delirium remains poorly understood.

In this issue of Critical Care, Kazmierski and colleagues 

[2] examine one potential mechanism for the develop-

ment of post-operative delirium: disruptions in serum 

cortisol levels. An initial report demonstrating a link 

between disruptions and serum cortisol and the develop-

ment of post-operative delirium in surgical patients was 

published in 1985 [3]. Th ere has been, however, a paucity 

of new information since until recently. Th ese investi ga-

tions have endeavored to show a link between delirium 

and cortisol levels, though have missed critical 

con siderations, including the co-existence of other 

neuro logical conditions that play a role in the hypo-

thalamic-pituitary-adrenal axis and hence cortisol secre-

tion. Kazmierski and colleagues have added to this fi eld 

by presenting the fi rst analysis of the association between 

cortisol and post-operative delirium in cardiac surgery 

that assesses whether the association between cortisol 

and delirium is stress-related or mediated by other 

patho logies, such as major depressive disorder and 

cognitive impairment.

Consistent with previously published reports, in this 

study delirium was found to be associated with elevated 

pre-operative cortisol levels in those with major 

depressive disorder. While delirium was also associated 

with impaired pre-operative cognitive function, a more 

sensitive analysis considering the association between 

those two conditions and the development of delirium 

would have been informative. Other reports have 

demonstrated that elevated glucocorticoid levels can 

result in structural changes in the hippocampal neurons, 

thus suggesting a brain may be ‘primed’ for delirium [4] - 

a notion supported in the present work.

Of interest, Colkesen and colleagues [5] have investi-

gated the interaction of elevated serum cortisol and the 

subsequent development of delirium following an acute 

myocardial infarction (MI) [5]. Similar to observations 

following cardiac surgery, post-MI delirium was more 

likely in those with elevated cortisol levels, demonstrating 

some biologic consistency in patients with signifi cant 

coronary artery disease regardless of whether they 

under went surgery. By extending this enquiry to the 

cardiac surgery patient, the authors had the opportunity 

to determine serum cortisol at the initial time of 

presentation.

An important limitation of the present study is the 

choice of biomarkers assessed, and the timeline over 

which they are considered. Plasma free cortisol, as the 

biologically active cortisol, would have been a preferable 

measure to serum cortisol, especially in light of the 

largely older, frail population studied - a population that 

likely has low albumin levels, signifi cantly infl uencing 

laboratory values. Further, given that delirium did not 
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necessarily develop on the fi rst post-operative day, 

measures of cortisol outside of that initial time period 

would further inform the analysis. Th e authors also 

limited their choice of biomarkers to simply cortisol and 

IL-2. IL-2 has not previously been widely used in studies 

in this area, while pro-infl ammatory cytokines such as 

IL-6, IL-8 and IL-10 have been associated with delirium 

[6]. Use of additional previously identifi ed biomarkers 

would make this study more comparable to existing 

literature.

While the results of this study are interesting, it is likely 

premature to recommend routine pre-operative serum 

cortisol level testing for all subjects undergoing coronary 

artery bypass grafting. Rather, it seems more appropriate 

to suggest that the authors have unveiled a potential 

mechanism by which neuropsychiatric illnesses contri-

bute to the development of delirium. Future work looking 

at mechanisms by which this stress response can be 

abrogated or perhaps avoided in the peri-operative 

setting may be the next logical step. Stress of any sort 

appears to contribute to the development of delirium. It 

is logical that limiting or reducing these stressors will 

likely be of benefi t to patients in terms of both delirium 

and overall postoperative outcomes. Questions remain, 

however: can we intervene and, if so, what is the optimal 

time? What will decrease patient ‘stress’ levels?

As with low cardiac output state resulting in poor end 

organ perfusion potentially impacting all physiological 

symptoms, perhaps cardiac surgery stress and the 

resultant infl ammatory cascade results in metabolic 

altera tions impacting hemodynamics, immune response, 

respiratory function, and central neurological function. 

Given the advancing age and frailty of patients under-

going cardiac surgery, the present study and further work 

are important for improving future peri-operative care 

and surgical outcomes.
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