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Project description:

Posttraumatic Stress Disorder (PTSD) is a highly prevalent mental health condition that can develop
after traumatic experiences. The World Health Organisation has observed that over 70% of all people
world-wide experience lifetime traumas, of which 5.6% develop PTSD, resulting in an estimated
lifetime prevalence of 3.9%2. These numbers are expected to further increase as a result of the ongoing
COVID-19 pandemic®. Current gold-standard therapies for PTSD include Prolonged Exposure (PE)
Therapy, Cognitive Processing Therapy (CPT), Eye Movement Desensitization and Reprocessing
(EMDR), and Narrative Exposure Therapy®. Notably, these first-line treatments are all past-focused and
aim to help patients “work through” individual traumas by changing their subjective experience and
impact. However, the mechanism that underlies these approaches — extinction learning — is known to
be strongly context-dependent, and learning within the context of the therapy only is inevitably subject
to relapse®. Failing to prevent so-called “renewal” of fear® and a lack of generalization beyond the
specifics of the trauma memory might explain the currently low treatment success rates (lower than
50% in some cases)’.

Recent findings from cognitive psychology and neuroscience research, however, now shift the focus
away from the trauma memory itself, and rather attributes the underlying core-deficit in PTSD to its
maladaptive control®. In particular, it has been shown that the brain of patients with PTSD responds
differently to intrusive thoughts — one of PTSD’s main symptoms®. Compared to healthy controls,
patients fail to actively suppress the memory associated with the intrusion via frontal executive control
brain regions. Findings from neuroimaging research suggest the underlying neural mechanism to be
an imbalance in large-scale brain networks: a weakly connected and hypoactive executive control
network (ECN) and default mode network (DMN) are destabilized by an overactive and
hyperconnected salience network (SN)2°.
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We believe that directly training this capability to self-regulate large-scale brain network balance
presents a novel, potentially very effective, treatment opportunity. Current advances in real-time
functional Magnetic Resonance Imaging (rtfMRI) now also allow for the extraction of accurate
moment-to-moment information from the individual nodes of the involved networks, and make
learning to voluntarily control them via Neurofeedback training a feasible possibility!2. We have
already developed a novel network-based real-time fMRI Neurofeedback paradigm for training control
over the relative balance between SN and ECN in particular, and have demonstrated that using this
procedure, healthy individuals can learn to voluntarily shift neural resources between the two
networks?®3, and we also have some first evidence of the feasibility of applying this in daily life and its
effects on self-reported stress measures®®. In this project, we will now test the feasibility of applying
this paradigm in the context of PTSD. We will evaluate Neurofeedback self-regulation performance
and its effects on “suppression-induced forgetting” (a behavioural measure of memory control, which
has been shown to be impaired in PTSD), real-life intrusions, as well as neural mechanisms of memory
control.
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