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in the hypothalamic-pituitary area or basal skull 
fractures)25 or functional alterations related to brain 
edema, elevated intracranial pressure,5,26 hypotensive 
and/or hypoxic insults27 and cytokines, in particular 
interleukin-6,28 have all been implicated.

Prolactin rises in the acute phase of critical illness; 
this rise has been attributed to the actions of vasoactive 
intestinal polypeptide, oxytocin or cytokines.29 Higher 
PRL has been noted in trauma patients compared 
to other ICU patients.5,30 In our study PRL was not 

included in the final predictive model; however, we 
found higher PRL levels in survivors compared to 
non-survivors. The possible association between PRL 
and survival and the mechanism involved warrants 
further investigation.31-35

Regarding the pituitary-thyroid axis, conflicting 
results have been presented vis-à-vis survival in pa-
tients in critical condition.36 In some studies, low or 
high TSH and low T3 or low T4 have been associated 
with higher mortality,37-41 while other studies have not 
found any such association.42,43 Moreover, in a study 
of multiple trauma patients, low T4 was associated 
with higher mortality.40 In our study overall thyroid 
function was within normal limits; however, the factor 
of TSH*age was negatively associated with mortal-
ity. This may possibly indicate that the condition of 
these patients is improving, since it is known that in 
critically ill patients a high TSH is an indication of 
recovery from “non-thyroidal illness” (“euthyroid 
sick syndrome”).44,45

Cortisol rises in trauma and/or sepsis, probably 
to counteract the inflammatory cytokine response to 
such conditions.46 Studies examining the prognostic 
value of baseline and Synachten-stimulated serum 
cortisol in critically ill patients have failed to dem-
onstrate a reproducible correlation between cortisol 
responses and outcome.9 Both high and low cortisol 
levels have been associated with higher mortality, 
whereas others showed that cortisol levels failed to 
predict clinical outcome.9 In our patients with multiple 
trauma, neither pre- or post-Synacthen cortisol nor 

d. Results of univariate logistic regression and ROC analysis for corticotropin and adrenal function assessment

ACTH DHEAS Cortisol pre Cortisol post ΔCortisol

Univariate logistic regression
b coefficient 0.087 -0.002 -0.001 -0.001 -0.004
SE of b coefficient 0.044 0.001 0.001 0.001 0.003
Constant  -2.578 0.430 -1.825 -1.057 -1.293
OR 1.091 0.999 0.999 0.998 0.996 
95% for OR 1.001 to 1.190 0.997 to 0.999 0.996 to 1.002 0.995 to 1.001 0.990 to 1.002

ROC analysis          
Threshold (from ROC) 3.69 5597.10 297.97 549.04 80.01
Sensitivity (%) 72.7 100 63.6 63.6 36.4
Specificity (%) 54.2 63.9 69.9 61.4 89.2
ROC AUC 0.55 0.82 0.59 0.59 0.59
95% CI for ROC 0.45 to 0.66 0.73 to 0.89 0.46 to 0.67 0.48 to 0.69 0.49 to 0.69

Table 3. Selected multivariate logistic regression model

Multivariate model 

Logistic regression
Chi square goodness-of-fit 2.67
Chi square p 0.952
Parameters in models

Constant -1.713
APACHE II ± SE (p) 0.360 ± 0.120 (0.002)
 OR (95% CI) 1.431 (1.132 to 1.809) 
DHEAS ± SE (p) -0.002 ± 0.0008 (0.006)
 OR (95% CI) 0.997 (0.996 to 0.999)
TSH*Age ± SE (p) -0.048 ± 0.025 (0.054)
 OR (95% CI) 0.953 (0.907 to 0.9999)
ROC analysis
Sensitivity (%; from ROC) 100
Specificity (%; from ROC) 84.2
ROC AUC 0.952
95% CI for ROC 0.887 to 0.985

p of ROC AUCs comparisons: Multivariate model vs APACHE: 
p=0.028; vs ISS: p=0.013; vs SOFA: p=0.024




