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This study will investigate whether hydrocortisone administration affects regional cerebral blood flow (rCBF) in the medial temporal lobe and other relevant brain regions during traumatic recall in post-traumatic stress disorder (PTSD) sufferers (n = 12) and in individuals exposed to similar traumatic events who have not developed PTSD (n = 12), using functional magnetic resonance imaging (fMRI). The study will be conducted over one year. Each participant will have two scans; one following hydrocortisone and one following placebo. The data will be combined with data from the same protocol carried out in at the University of Cardiff.
Briefly describe how successful you were in achieving the stated objective(s).  If the objective(s) was not achieved, explain why that is the case and describe what you did manage to achieve.

Although recruitment was slower than anticipated over the course of this project, with the help of extensions from CMRF, the data collection phase of the project is now complete. Eleven patients with PTSD and eleven age- and gender-matched healthy controls who experienced the Canterbury earthquakes have been recruited into the study and completed all study procedures. 
In terms of the study procedures, no changes were made over the course of the study, and thus, the original protocol submitted to CMRF remains accurate in describing the study. 

We are in the final stages of preparing a manuscript for publication from the findings of this project. Brain imaging data was analysed with the help of Dr Tracy Melzer and researchers at the University of Cardiff are collaborating on the manuscript due to their involvement in designing the protocol. Findings will also be presented at relevant scientific conferences by study investigators in the next few years. 
Briefly describe any interesting outcomes which might not have been considered in your original objectives (if any).

Findings

Subjective Anxiety Ratings

Repeated measures ANOVA of SUDS ratings showed a significant effect of Group (PTSD vs. Control), with ratings being significantly higher in the PTSD group compared with the healthy control group (F=11.1, p=0.003; see Figure 1). In both groups, subjective anxiety peaked after presentation of the trauma script (T4), as reflected in a significant effect of Time (F=8.1, p<0.0001) and there was a trend for anxiety ratings to be increased after administration of hydrocortisone compared with placebo (F=3.5, p=0.08). 
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Figure 1. Mean (SD) Subjective Units of Distress Scale (SUDS) ratings following hydrocortisone and placebo administration in PTSD and healthy control groups

Cortisol Levels

Repeated measures ANOVA showed significant effects of Drug (F=71.0, p<0.0001), with cortisol levels being significantly higher after hydrocortisone than placebo administration in both groups (see Figure 2). A significant effect of Time (F=23.2, p<0.0001) reflected peak cortisol levels that occurred one hour after hydrocortisone administration (i.e., immediately prior to imaging session). No effect of Group (F=2.4, p=0.14) was found, nor was there a significant interaction between Drug and Group (F=3.1, p=0.09). 
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Figure 2. Mean (SD) cortisol levels (nmol/L) following hydrocortisone and placebo administration in PTSD and healthy control groups

Imaging Results

Structural Analyses

Whole brain analyses, controlling for age and gender, revealed no significant differences between the PTSD and healthy control groups.


ASL (Arterial Spin Labelling) Analyses

Whole brain analyses revealed a significant main effect of script condition (trauma vs neutral). Regional blood flow was significantly reduced in the trauma condition versus neutral condition in the following areas: the right hippocampus, parahippocampal gyrus, calcarine sulcus, middle and superior temporal gyrus, posterior cingulate, heschls gyrus, inferior parietal lobule, angular gyrus, middle occipital gyrus, supramarginal gyrus, lingual gyrus and cuneus and the left inferior frontal gyrus (pars triangularis) and middle frontal gyrus (see Figure 3). 
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Figure 3 Regions of cerebral blood flow differences during neutral versus trauma presentation across all participants using ASL analysis.
BOLD Functional Analyses

Whole brain analyses, controlling for age and gender, revealed no significant main effects of Group or Drug, as well as no significant interaction between Group and Drug. 
Summary of Findings
This is the first known neuroimaging study to investigate the effect of acute glucocorticoid administration on emotional recall, using script-driven imagery, in PTSD. During the recollection and imagery of traumatic versus neutral personal events, all participants, regardless of PTSD diagnosis, showed significantly reduced cerebral blood flow in the following areas: right hippocampus, parahippocampal gyrus, calcarine sulcus, middle and superior temporal gyrus, posterior cingulate, heschls gyrus, inferior parietal lobule, angular gyrus, middle occipital gyrus, supramarginal gyrus, lingual gyrus and cuneus, and the left inferior frontal gyrus and middle frontal gyrus. The lacking difference between PTSD and control groups is surprising given that the PTSD group experienced the script-driven imagery procedure as subjectively more anxiety-provoking than the healthy control group. No effect of hydrocortisone administration on brain activation was found in any of the neuroimaging analyses conducted, even though this procedure had the intended effect of significantly elevating cortisol levels over the course of the brain imaging session.
Publication of Findings
A manuscript from this project is currently being prepared for publication and will be submitted within the next months to Biological Psychiatry. The CMRF will be acknowledged as the sole funder of this study in this manuscript.
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