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Highlights

SYDNEY Glial biomarkers CSF sTREM2 and YKL-40 preferentially track with tau and neurodegeneration over amyloid

Longitudinal evidence supports a potentially compensatory role of glial activation Brain Ageing
Glial-tau coupling weakens with disease progression — glial “exhaustion” across the AD continuum

INTRODUCTION & OBJECTIVES RESULTS

* Neuroinflammation is a core feature of Alzheimer’s Disease (AD)

« Glial responses may not be uniform across the disease continuum

» Early, compensatory responses vs. sustained & dysregulated activation
« Glial reactivity markers sTREM2 and YKL-40 are elevated in mild cognitive impairment

(MCI) and Alzheimer’s Disease (AD) compared to cognitively unimpaired (CU) individuals

» However, it is unknown whether sTREM2 and YKL-40 are more closely linked to
pathological changes in amyloid, tau, or non-specific neurodegeneration

» Moreover, associations with pathology may evolve with disease progression

Aims
|. Investigate the cross-sectional and longitudinal associations of novel
neuroinflammatory biomarkers sTREM2 and YKL-40 with AD pathology biomarkers

Il. Examine whether these relationships differ across the disease continuum

METHODS

Inclusion criteria

v Cross-sectional or longitudinal®

v Humans
X Animal studies

v CSF or blood-based* glial markers

X Neuropathological studies

v Community-dwelling, SCD, MCI, AD populations
X Non-AD disease populations or non-
sporadic/genetically defined AD cohorts
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Final inclusion:
sTREM2: 42 studies
YKL-40: 44 studies
- /)
AD pathology outcomes
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*summarised descriptively due to insufficient studies for meta-analysis

Random-effects meta-analyses estimated pooled cross-sectional effect sizes of CSF sTREM2 or YKL-40

with each AD pathology outcome
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PubMed, PsycINFO, MEDLINE, EMBASE and Scopus

Studies from databases (STREM2: n =
1021; YKL-40: n = 1487)

Cross-sectional associations

References

from other sources (STREM2: n = 3; YKL-40: n = 3)
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References re

moved (sTREM2: n = 574; YKL-40: n = 250)

Duplicates identified manually (STREM2: n = 44; YKL-40: n = 77)
Duplicates identified by Covidence (STREM2: n = 530; YKL-40: n = 173)
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Abstracts screened (sSTREM2: n = 450;
YKL-40: n = 1240)

~)

Abstracts exc

luded (STREM2: n = 330; YKL-40: n = 1087)

!

Full texts assessed for eligibility (sSTREM2:
n = 120; YKL-40: n = 153)

\

Studies exc

luded (STREM2: n = 71; YKL-40: n = 102)

Study characteristic (STREM2: n = 18; YKL-40: n = 13)

Wrong outcome (STREM2: n = 23; YKL-40: n = 49)

Wrong population (STREM2: n = 5; YKL-40: n = 4)

Intervention out of scope (STREM2: n = 7; YKL-40: n = 15)
Statistical analysis out of scope (STREM2: n = 15; YKL-40: n = 13)

Miss

ing necessary data (STREM2: n = 3; YKL-40: n = 8)

Studies eligible for review (sSTREM2: n = 49; YKL-40: n = 51)

\ 4

Independent study cohorts included in review (STREM2: n = 42; YKL-40: n = 44)
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CSF (STREM2: n = 38; YKL-40: n = 40)
= 40)

Cross-sectional (STREM2: n = 34; YKL-40: n
Longitudinal (STREM2: n = 6; YKL-40: n = 0)

!
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Blood (sTREM2: n = 4; YKL-40: n = 4)
Cross-sectional (STREM2: n = 4; YKL-40: n = 4)
Longitudinal (STREM2: n =0; YKL-40: n = 1)

Meta-regression models in stratified samples assessed strength of associations across CU, MCI & AD
» Adjusted for mean age of samples

E | rachael.yu@sydney.edu.au

X | @RachaelYu23

ALZHEIMER
ASSOCIATION

Fig 1. Pooled correlation coefficients between glial and AD biomarkers

 Robust, consistent associations of sTREM?2 PET AB ——
and YKL-40 with CSF tau (pTau181) and " cor apa2 T e
neuronal injury markers (tTau, NfL) (Fig 1)  Sorasas j —_

*  Weaker relationships with pathological cor T —o—
amyloid (CSF AB42/40 and AB-PET) — == — e — ° —
Non-significant N COvariate-adjusted models Biomarker -PooledCorrelati'onwithYKL-40 | |
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Longitudinal associations o . .
* Increased baseline sSTREM2/YKL-40 CSF pTaut81 ; —e—
associated with increased soluble (CSF) i .
AD pathology (pTau181) at follow up 0.25 0.00 0.25 0.50
« But simultaneously associated with
reduced/slower rates of PET tau 04 AB42 pTau181 tTau

aggregation and PET AB accumulation
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— Glial reactivity rises in response to
pathology acceleration but may
simultaneously exert protective effects by
limiting their aggregation into PET-
detectable insoluble deposits.

Meta-regression | I
Glial-tau (pTau181, tTau) coupling with both 0.0 l_

sTREM? and YKL-40 was StrongeSt in CU, and sTREM2 YKL-40 sTREM2 YKL-40 sTREM2 YKL-40

. . - Fig 2. Pooled shared variance (R?) of STREMZ2 or YKL-40 with AD
prOg reSSIVer Weakened In M CI and AD (Flg 2 & 3) biomarkers across diagnostic subgroups

CONCLUSIONS

« sSTREM2 & YKL-40 preferentially
track tau over A

 May exert protective effects in AD
by limiting aggregation of insoluble
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4 Fig 3. Compromised .
glial response with ! -
AD progression '

Pathological change

—— Amyloid deposits
—— Tau « Glial-tau coupling weakens with
— Neurodegeneration disease progression (Flg 3)

Cognitive impairment :
» Inadequate response relative to burden
- = Glial response

of pathology
Cognitively normal Mild Cognitive Dementia > EVIde.nce Of g_“al . eXhaUSthn Wlth
impairment sustained activation



