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ACTH and cortisol responses to CRH in acute, subacute, and prolonged critical illness: a randomized, double-blind, placebo-controlled, crossover cohort study

Short running title: CRH tests in acute, sub-acute and prolonged critical illness
Bram Peeters1, Philippe Meersseman1,2, Sarah Vander Perre1, Pieter J. Wouters1, Yves Debaveye1, Lies Langouche1$, Greet Van den Berghe1$,*
1Clinical Division and Laboratory of Intensive Care Medicine, Department of Cellular and Molecular Medicine, KU Leuven, and 2Medical Intensive Care Unit, Department of General Internal Medicine, UZ Leuven, Leuven, Belgium 

$Contributed equally
*Correspondence: Greet Van den Berghe, Intensive Care Medicine, KU Leuven, Herestraat 49, B-3000 Leuven, Belgium. Phone: 32-16-34-40-21; Fax: 32-16-34-40-15; E-mail: greet.vandenberghe@kuleuven.be
Study participants
Exclusion criteria were administration of glucocorticoids within the last 72 hours, chronic treatment with glucocorticoids or other steroids within the last three months, use of etomidate within the last 72h, use of azoles within the last 7 days, other drugs predisposing to adrenal insufficiency (phenytoin, rifampicin, glitazones, imipramin, phenothiazine, phenobarbital), no longer requiring vital organ support defined as mechanical ventilatory and oxygenation support (including continuous positive airway pressure, but excluding non-invasive ventilation), pharmacological or mechanical hemodynamic support (vasopressor therapy, intra-aortic balloon pump, extracorporeal membrane oxygenation, ventricular assist devices), renal replacement therapy, or extracorporeal liver support, no arterial or central venous catheter in place, referral from another ICU, cerebral disease with intracranial hypertension threatening the neuroendocrine system, pituitary disorders, known adrenal disease, being pregnant or nursing, enrollment in another trial, or expected death within 12h.
Sample collection and quantification of plasma ACTH and (free) cortisol concentrations
Undiluted blood was sampled 15 minutes before injection of placebo or CRH, immediately prior to injection, as well as 5, 10, 15, 30, 45, 60, 90, and 120 minutes after injection. Samples were taken via an arterial catheter in place for clinical purposes for ICU patients and via a venous puncture for the healthy subjects. As required for accurate quantification of plasma ACTH concentrations, blood samples were collected in pre-chilled EDTA tubes and immediately placed on ice, centrifuged at 4°C and stored at -80°C until assay.
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Fig. S1 Estimated half-life of plasma (a) ACTH, (b) total cortisol and (c) free cortisol in patients compared to healthy subjects.
The plasma half-lives were estimated by dividing ln2 by the estimated elimination rate constant, calculated from the slope of the regression line of the log-transformed linear decline of the concentration over time. h denotes hour. The numerical P-values are those for the comparisons between patients and healthy subjects.
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