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                    Abstract
Studies in non-stroke patients have shown an association between dysregulation of the hypothalamic–pituitary–adrenal axis and morbidity and mortality. We conducted a systematic review to evaluate cortisol levels in acute stroke and their associations with outcome. We searched MEDLINE and EMBASE for articles up to April 2013 and PsychINFO for articles up to July 2013, using the keywords “cortisol” and “stroke” and associated terms or synonyms. We included studies published in peer-reviewed journals that recruited 10 or more participants and measured cortisol at least once in the first year following stroke. Data were extracted regarding cortisol levels, including changes over time and their relationship to stroke severity, and outcome. Of 11,240 abstracts, 101 full texts were obtained and 48 fulfilled our inclusion criteria. Cortisol levels were high in the first week after stroke in the majority of studies (26 studies, n = 1,340). Higher cortisol was associated with dependency (8/11 studies, n = 822), delirium (5/6 studies, n = 269) depression (3/5 studies n = 117) and mortality (8/10 studies, n = 856). Five studies adjusted for stroke severity; one found an association between higher cortisol and dependency, and three found an association between higher cortisol and mortality. Cortisol levels are high for at least 7 days after stroke. Elevated cortisol after stroke is associated with dependency, morbidity, and mortality; however, there is insufficient evidence to conclude that these relationships are independent of stroke severity.
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Appendices
Appendix 1
Search strategies
Part A: stroke search strings (Cochrane stroke group)
	
                      1.
                      
                        Cerebrovascular disorders/

                      
                    
	
                      2.
                      
                        Exp basal ganglia cerebrovascular disease/

                      
                    
	
                      3.
                      
                        Exp brain ischemia/

                      
                    
	
                      4.
                      
                        Exp carotid artery diseases/

                      
                    
	
                      5.
                      
                        Cerebrovascular accident/

                      
                    
	
                      6.
                      
                        Exp brain infarction/

                      
                    
	
                      7.
                      
                        Exp cerebrovascular trauma/

                      
                    
	
                      8.
                      
                        Exp hypoxia–ischemia, brain/

                      
                    
	
                      9.
                      
                        Exp intracranial arterial diseases/

                      
                    
	
                      10.
                      
                        Intracranial arteriovenous malformations/

                      
                    
	
                      11.
                      
                        Exp “Intracranial Embolism and Thrombosis”/

                      
                    
	
                      12.
                      
                        Exp intracranial hemorrhages/

                      
                    
	
                      13.
                      
                        Vasospasm, intracranial/

                      
                    
	
                      14.
                      
                        Vertebral artery dissection/

                      
                    
	
                      15.
                      
                        Aneurysm, ruptured/

                      
                    
	
                      16.
                      
                        Brain injuries/

                      
                    
	
                      17.
                      
                        Brain injury, chronic/

                      
                    
	
                      18.
                      
                        Exp carotid arteries/

                      
                    
	
                      19.
                      
                        Endarterectomy, carotid/or endarterectomy/

                      
                    
	
                      20.
                      
                        *Heart septal defects, atrial/

                      
                    
	
                      21.
                      
                        *Atrial fibrillation/

                      
                    
	
                      22.
                      
                        (Stroke or poststroke or post-stroke or cerebrovasc$ or brain vasc$ or cerebral vasc$ or cva$ or apoplex$ or isch?emi$ attack$ or tia$1 or neurologic$ deficit$ or SAH or AVM).tw.

                      
                    
	
                      23.
                      
                        [(Brain$ or cerebr$ or cerebell$ or cortical or vertebrobasilar or hemispher$ or intracran$ or intracerebral or infratentorial or supratentorial or MCA or anterior circulation or posterior circulation or basal ganglia) adj10 (isch?emi$ or infarct$ or thrombo$ or emboli$ or occlus$ or hypox$ or vasospasm or obstruction or vasculopathy)].tw.

                      
                    
	
                      24.
                      
                        [(Lacunar or cortical) adj5 infarct$].tw.

                      
                    
	
                      25.
                      
                        [(Brain$ or cerebr$ or cerebell$ or intracerebral or intracran$ or parenchymal or intraventricular or infratentorial or supratentorial or basal gangli$ or subarachnoid or putaminal or putamen or posterior fossa) adj10 (haemorrhage$ or hemorrhage$ or haematoma$ or hematoma$ or bleed$)].tw.

                      
                    
	
                      26.
                      
                        [(Brain or cerebral or intracranial or communicating or giant or basilar or vertebral artery or berry or saccular or ruptured) adj10 aneurysm$].tw.

                      
                    
	
                      27.
                      
                        (Vertebral artery dissection or cerebral art$ disease$).tw.

                      
                    
	
                      28.
                      
                        ((Brain or intracranial or basal ganglia or lenticulostriate) adj10 [vascular adj5 (disease$ or disorder or accident or injur$ or trauma$ or insult or event)]).tw.

                      
                    
	
                      29.
                      
                        [(Isch?emic or apoplectic) adj5 (event or events or insult or attack$)].tw.

                      
                    
	
                      30.
                      
                        [(Cerebral vein or cerebral venous or sinus or sagittal) adj5 thrombo$].tw.

                      
                    
	
                      31.
                      
                        (CVDST or CVT).tw.

                      
                    
	
                      32.
                      
                        [(Intracranial or cerebral art$ or basilar art$ or vertebral art$ or vertebrobasilar or vertebral basilar) adj5 (stenosis or isch?emia or insufficiency or arteriosclero$ or atherosclero$ or occlus$)].tw.

                      
                    
	
                      33.
                      
                        [(Venous or arteriovenous or brain vasc$) adj5 malformation$].tw.

                      
                    
	
                      34.
                      
                        [(Brain or cerebral) adj5 (angioma$ or hemangioma$ or haemangioma$)].tw.

                      
                    
	
                      35.
                      
                        Carotid$.tw.

                      
                    
	
                      36.
                      
                        (Patent foramen ovale or PFO).tw.

                      
                    
	
                      37.
                      
                        [(Atrial or atrium or auricular) adj fibrillation].tw.

                      
                    
	
                      38.
                      
                        Asymptomatic cervical bruit.tw.

                      
                    
	
                      39.
                      
                        Exp aphasia/or anomia/or hemiplegia/or hemianopsia/or exp paresis/or deglutition disorders/or dysarthria/or pseudobulbar palsy/or muscle spasticity/

                      
                    
	
                      40.
                      
                        (Aphasi$ or apraxi$ or dysphasi$ or dysphagi$ or deglutition disorder$ or swallow$ disorder$ or dysarthri$ or hemipleg$ or hemipar$ or paresis or paretic or hemianop$ or hemineglect or spasticity or anomi$ or dysnomi$ or acquired brain injur$ or hemiball$).tw.

                      
                    
	
                      41.
                      
                        [(unilateral or visual or hemispatial or attentional or spatial) adj10 neglect].tw.

                      
                    
	
                      42.
                      
                        or/1-41

                      
                    


                        Part B: Cortisol search strings
	
                      43.
                      
                        Hydrocortisone/

                      
                    
	
                      44.
                      
                        Cortisol.tw.

                      
                    
	
                      45.
                      
                        S-cortisol.tw.

                      
                    
	
                      46.
                      
                        S?cortisol.tw.

                      
                    
	
                      47.
                      
                        Serum-cortisol.tw.

                      
                    
	
                      48.
                      
                        Cortisone.tw.

                      
                    
	
                      49.
                      
                        Corticosteroid.tw.

                      
                    
	
                      50.
                      
                        Glucocorticoid*.tw.

                      
                    
	
                      51.
                      
                        Epicortisol.tw.

                      
                    
	
                      52.
                      
                        Stress response.tw.

                      
                    
	
                      53.
                      
                        Hypercortisol?emia.tw.

                      
                    
	
                      54.
                      
                        or/43-53

                      
                    


                        Appendix 2
See Appendix 2, Table 2
                           
Table 2 Results of quality assessmentFull size table
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