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There is a clear need to investigate whether there is an association between intracranial pressure (ICP) increase and the
Visual Impairment and Intracranial Pressure (VIIP) syndrome. The Non-Invasive ICP Framework (NICF) is a general
approach for inferring ICP using noninvasive signals that are related to ICP. Leveraging multimodal noninvasive data
from crew members to be collected in planned longitudinal experiments in flight will significantly improve the accuracy
of this noninvasive ICP measurement tool. In addition, we will evaluate biomarkers in blood and urine of crew members,
with the aim of investigating the molecular bases and genetic predisposition of developing VIIP syndrome. Overall, this
study proposes the use of noninvasive measures plus biomarker discovery and validation as input to build a predictive
model that will inform the likelihood of a given crew member of developing vision/neurological complications post
flight.

Investigating the propensity and molecular mechanisms associated with ICP increase in microgravity will yield valuable
information applicable to similar conditions on Earth, contributing to the knowledge of why conditions such as
idiopathic intracranial hypertension develop, and how to manage elevated ICP. Moreover, the improvement of the
non-invasive algorithm for ICP estimation will be of utmost importance for the diagnosis and management of neurologic
conditions with high ICP and traumatic brain injury.

The activities within the first year of this project have been centered on its integration with a complementary study that
aims to measure ICP directly in crew members in order to test the involvement of ICP increase in the pathophysiology of
VIIP (Refer to “ZERO G AND ICP: INVASIVE AND NONINVASIVE ICP MONITORING OF ASTRONAUTS ON
THE ISS”, PI: Michael Williams (University of Washington)). This included discussions among investigators as well as
consultation with an expert bioinformatics team. In addition, we have completed the design of a small study for the
biomarker discovery portion by coordinating a pilot investigation in patients with idiopathic intracranial hypertension,
which will validate the sample collection logistics and genomic methodological approaches to be used in the main stage
of the project.
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