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CONSTIPATION IS INDEPENDENTLY ASSOCIATED WITH DELIRIUM IN CRITICALLY ILL VENTILATED PATIENTS
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The work was drafted or critically revised for important intellectual content by RS, YLT, JMT and AG; AND Final approval of the version to be published: RS, TW, PB, JL, YLT, JMT and AG Key words: constipation; delirium; critical care; observational study; mechanical ventilation. Dear Editor, Delirium is a central nervous system (CNS) dysfunction reported in up to 80% of intensive care unit (ICU) patients associated with negative short and long-term outcomes [START_REF] Barr | Clinical practice guidelines for the management of pain, agitation, and delirium in adult patients in the intensive care unit[END_REF][START_REF] Pandharipande | Long-term cognitive impairment after critical illness[END_REF].

Gastrointestinal motility disorders are frequent in ICU patients leading to frequent delayed passage of stools [START_REF] Gacouin | Constipation in long-term ventilated patients: associated factors and impact on intensive care unit outcomes[END_REF]. Because there is a bi-directional communication between the CNS and the digestive tract (4), we believed it relevant to test the hypothesis that constipation and delirium are related in ICU patients.

The aims of this study were 1) to determine if delayed passage of stools was independently associated with the development of delirium in mechanically ventilated patients and 2) to identify which delay in the passage of stools had the best discrimination capacity to predict delirium. For that purpose, we performed a prospective observational cohort study between May 1, 2013 and April 31, 2014. The study was previously approved by the hospital's Institutional Review Board. Patients with mechanical ventilation (MV) duration of 2 days or more were eligible for the study if they were 18 years of age or older, were expected to be free of delirium, had been placed under MV less than 24 hours before admission to the ICU, and had an ICU of 4 days or more. Constipation management was not protocolized. All patients received a selective decontamination of the digestive tract with a solution containing polymyxin
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Agitation Sedation Scale (RASS) and the protocol did not include a systematic daily interruption. The presence of delirium was assessed using the Confusion Assessment Method for the ICU (CAM-ICU) [START_REF] Gusmao-Flores | The confusion assessment method for the intensive care unit (CAM-ICU) and intensive care delirium screening checklist (ICDSC) for the diagnosis of delirium: a systematic review and meta-analysis of clinical studies[END_REF]. Delirium status was determined twice daily by a trained ICU nurse or a research-physician. Delirium was defined as two consecutive days testing positive on the CAM-ICU. Stool production was assessed daily by nurses in our ICU who routinely used a semi quantitative tool for scoring.

During the 12 months of the study, 1052 patients were admitted at our ICU, 168 were assessed for delirium, and delirium was documented in 105 (62.5%) patients (Supplementary Fig. 1). Baseline characteristics did not differ significantly between patients with and without delirium (Supplementary Table 1). The median delay until first bowel movement was 5 days, while the median delay until the diagnosis of delirium was 7 days. Delay in passage of stools, duration of MV before being assessable for delirium and duration of treatment with benzodiazepines were the variables found to be independently associated with delirium (Table 1). The area under receiver-operating characteristic curve of delay in passage of stools (0.76) was significantly higher than duration of treatment with benzodiazepines (0.65, p= 0.03) and duration of MV (0.64, p= 0.04) (Supplementary Fig 2 ) and the most discriminative cut-off point was 5 days for delay in passage of stools.

In conclusion, this is the first report to suggest that there is an independent association between constipation and delirium in ventilated ICU patients and that the likelihood of delirium increased after the fifth day of an ICU stay without bowel movements R e v i s e d m a n u s c r i p t 

Table 1 :

 1 Unadjusted and adjusted analysis for variables associated with delirium

	Variables