Cerebral Oxygen Extraction and Blood Flow in

Community-based Older Adults: Associations with White f@ﬁ

Matter Hyperintensity and Neurocognitive Function

M) f

ZHEJIANG UNIVERSITY

Yifan Yan'?34 Xuhao Zhao'#, Yaping Zhang!'#4, Wanxin Li'4, Zhiying Lin!’#, Yi Zhou'4, Shenghao Fang!#, Jingkai Huang!#, Christopher Li-Hsian Chen®, Zixuan Lin>*, Xin Xu!-2-3%*
IDepartment of Psychiatry, School of Public Health, the 2nd affiliated hospital of Zhejiang University school of medicine, Hangzhou, China
’Nanhu Brain-computer Interface institute, Hangzhou, China

’The State Key Lab of Brain-Machine Intelligence, MOE Frontier Science Center for Brain Science and Brain-Machine Integration, Zhejiang University School of Medicine, Hangzhou, China

“Key Laboratory of Intelligent Preventive Medicine of Zhejiang Province, Hangzhou, Zhejiang, China
’Key Laboratory for Biomedical Engineering of Ministry of Education, Department of Biomedical Engineering, College of Biomedical Engineering & Instrument Science, Zhejiang University, Hangzhou, Zhejiang, China
*Memory, Ageing, and Cognition Centre (MACC), Department of Pharmacology, Yong Loo Lin School of Medicine, National University of Singapore, Singapore, Singapore

Key Message: High oxygen extraction combined with low cerebral blood flow, reflecting "misery perfusion,

WMH burden and poorer cognition, while preserved perfusion may buffer cognitive decline.

INTRODUCTION

» Cerebral oxygen extraction
fraction (OEF) and cerebral

blood flow (CBF) are key
hemodynamic markers.

 Their combined patterns
may reflect compensatory
or maladaptive
mechanisms related to
cerebral small vessel
disease and cognitive
decline.

 These relationships may be
nonlinear, especially Iin
communlty dwelling older
adults.

 To examine the
associations of OEF, CBF,
and combined OEF-CBF
patterns with white matter
hyperintensity (WMH)
burden and cognitive
performance.

METHODS

This cross-sectional study
Included 296 participants from
the Heritage Study in
China.OEF was measured
using TRUST MRI, and CBF
was measured using phase-
contrast MRI.

WMH volume was segmented
from T2-FLAIR images and
log-transformed.

Cognitive function was
assessed across multiple
domains and summarized as a
global composite z-score.

Participants were categorized
Into four groups based on
median OEF and CBF
values.Generalized linear
models and response surface
analyses were used to assess
associations with WMH and
cognition.
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CONCLUSIONS

OEF may serve as a sensitive
marker of cognitive
vulnerability in community-
dwelling older adults.

CBF appears to be the main
hemodynamic determinant of
WMH burden.

Combined OEF-CBF patterns
may help identify individuals
at higher risk of small vessel
disease and cognitive decline.

The high-OEF/low-CBF
“misery perfusion” pattern
showed the most adverse
profile and may be useful for
early risk stratification.
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