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Assessing the effects of total and partial sleep deprivation on glymphatic indices
using the ENIGMA-Sleep cohorts
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I NTRODUCTION Figure 1: Trajectory of the ENIGMA-Sleep Data M ETHODS
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0 Tracer studies in humans have shown s Tweighted ' ‘  T1 scans were preprocessed using SMRIPrep [3].
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1 Choroid plexus and intracranial volume was
obtained during Freesurfer reconstruction.
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multiple glymphatic MRI indices [2].
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Using a large, multi-site dataset (n = ' —— Singapore [ s Stockholm | |
678) provided by ENIGMA-SLEEP, we Diffusion-weighted d DTI scans were preprocessed using QSIPrep [3].
aim to assess the effect of partial (ca. 4 - ” - 0
hr) and total (24 hr) sleep deprivation | Julich
(SD) on 4 glymphatic MRI indices. )

~ree water indices were calculated using Dipy’s
-\W elimination model and Freesurfer’'s WM mask

» Melbourne ' Bruxelles d DTI-ALPS was calculated in MNI Space using the
Ziirich Liu & Barisano et al. pipeline [5].

Hypotheses

d One night of SD significantly impairs

glymphatic function: exhibited by : | |
increased PVS-VF, CP-VF, and rFWI: : d A mixed linear model was used to assess the
decreased DTI-ALPS. changes in glymphatic indices between normal

PVS-VF: CP-VF: rFWI: DTI-ALPS: sleep and the SD condition.
O Abnormalities are more severe in total Perivascular Space Choroid Plexus Relative Free Water Diffusion ALong the

_ Volume Fraction Volume Fraction Index Perivascular Space
SD compared to partial SD.

Statistics

 Indices were harmonized using neuroCombat [6]
and corrected for age, sex, BMI, and chronotype.

RESU LTS Figure 2: Glymphatic Indices Before and After Sleep Deprivation
(A) Perivascular Space Volume Fraction (PVS-VF) (B) Choroid Plexus Volume Fraction (CP-VF)

Main Findings

 Sleep deprivation was associated with a
significantly reduced PVS volume (p =
0.004) and FW index (p = 0.047).

 There was no significant change in the
CP volume or the DTI-ALPS index

. L e Uimean = 3.48e-04
following sleep deprivation. e

1 Total sleep deprivation was associated
with a more pronounced PVS volume
reduction when compared to partial
sleep deprivation (p = 0.001).
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Additional Findings
0 Age was associated with increased PVS (C) Relative Free Water Index (rFWI) (D) Diffusion Along the Perivascular Space (DTI-ALPS)

volume (p < 0.000), increased CP volume
(p < 0.000), and a decreased DTI-ALPS
iIndex (p = 0.022).

Male sex was associated with a higher
FW index (p < 0.000)

Chronotype 1 ("Morning Person”) was
associated with increased PVS volume (p
= 0.002)

DTI-ALPS
-

Chronotype 2 ("Evening Person”) was
assoclated with a reduced FW index (p =
0.028)
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