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controversial. In this regard, some studies suggest 
that hormone levels return to normal within 24 hours 
post-surgery,24 while most indicate that cortisol may 
remain high for up to three days.3,25-27 In humans, 
the liver-derived CBG constitutes the major carrier 
protein for serum cortisol.6,7 Acute exposure to a 
stressor, such as septic shock or trauma, decreases 
serum CBG levels.28 In the face of changing CBG 
levels, it is unlikely that TC accurately reflects HPA 
axis activity. The FCI takes into account CBG altera-
tions and has been found to correlate with serum 
free cortisol.18 By using this index, we found that in 
surgical patients with intact preoperative adrenal 
function, the HPA axis recovers within 24 hours after 
surgery. It remains uncertain whether glucocorticoid-
treated patients need cortisol supplementation or 
their current maintenance dose to tolerate a surgical 
procedure.29 Nevertheless, our results suggest that if 
in such patients perioperative glucocorticoid coverage 

is decided, this should be of a shorter duration than 
previously recommended.30

In most studies on stress response to surgery, only 
cortisol has been measured, despite the fact that 
ACTH, the main regulator of glucocorticoid produc-
tion, also stimulates adrenal androgens.8 In a limited 
number of studies DHEAS in post-surgical patients 
has been reported and noted significant reductions 
in their plasma levels.31,32 The physiological effects 
of DHEAS remain poorly understood; however, it is 
known that normally its blood concentration oscillates 
in parallel to that of cortisol.8 In our study, and in good 
agreement with the published data for other critically 
ill patients,9,10 early after surgery cortisol and DHEAS 
levels were dissociated. In fact, it has been suggested 
that since pregnenolone, derived from cholesterol, is 
the common precursor to glucocorticoids and adrenal 
androgens,8 such a change may represent a shift in 
pregnenolone metabolism away from androgens and 
towards increased cortisol production. 

However, in a recent study investigating patients 
with sepsis, measurements of DHEA provided some 
interesting findings that have questioned the cur-
rent belief that decreased DHEAS levels occur to 
enhance adrenal metabolism in favour of cortisol.13 
These investigators showed that DHEA levels were 
consistently elevated in septic patients. Our data in 
patients with major surgery support these findings, 
since we were able to show a similar dissociation 
between DHEA (high) and DHEAS (low), suggest-
ing that during biological stress DHEA increases in 
parallel with cortisol. It has been suggested that such 
discordance between DHEA (high) and DHEAS (low) 
may be caused by decreased activity of the SULT2A1 
enzyme (that converts DHEA to the biologically ac-
tive form, DHEAS).33

On PoD1, another remarkable dissociation be-
tween ACTH (low) and FCI (high) was observed. Such 
dissociation has been previously described in stressful 
conditions, such as those caused by surgery3,26,33,34 or 
critical illness.35 This phenomenon remains poorly 
defined and has been attributed to factors which 
directly stimulate the adrenal or interfere with CRH 
and ACTH release. These factors include a variety of 
cytokines, in particular IL-6,26,36-38 or peptides, such as 
endothelin-1, atrial natriuretic peptide, vasopressin,35 

Table 2. Descriptive statistics for stimulated free cortisol index to 
1 μg of corticotropin preoperatively (PreOp) and on postoperative 
day 1 (PoD1). Asterisks denote Tukey’s test p <0.05 compared 
to PreOp values – see text for details; P25/P50/P75: 1st quartile/
median/3rd quartile.

Mean+SD P25/P50/P75

Free Cortisol Index
(unit-free)

PreOp 0.93+0.62 0.81/0.86/1.00

PoD1* 1.23+1.77 1.11/1.12/1.21 

Figure 1. Stimulated free cortisol index to 1 μg of corticotropin 
preoperatively (PreOp) and on postoperative day 1 (PoD1). 
Asterisks denote Tukey’s test p <0.05 compared to PreOp val-
ues.




