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with accelerated tau accumulation
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Data-driven analysis of 10,361
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derived tau thresholds to predict
cognitive decline
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Deep learning-based partial volume
correction for tau PET imaging
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Distinct effects of cholesterol profile
components on amyloid and vascular
burdens

Unlocking tau PET accessibility: a
machine learning-based prediction
of tau pathology from plasma, MRI
and clinical variables

Tau PET signal within the default
mode network predicts longitudinal
clinical decline in atypical early
1eTDNDU CJUDeld

Relationship between enlarged
perivascular space and beta-amyloid
deposition among cognitively normal
ADNI participants

Chronic neuroinflammation in older
adults with persistent Long COVID:
the preliminary findings of
[18F]FEPPA PET imaging

Locus coeruleus metabolism relates
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amyloid-positive symptomatic
individuals

Quantitative Gradient Recalled Echo
(gGRE) MRI detects neuronal loss and
iron accumulation in nucleus basalis
of Meynert in preclinical and mild
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characterize a new biomarker state
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The impact of metabolic health on
the relationship of obesity with and
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Association of sex and cerebral beta-
amyloid with cortical gray matter
brain age in cognitively impaired
older adults

Study of reference regions in the
quantitation of [18F]Florzolotau tau
PET imaging

Correlating in vivo amyloid beta
centiloid values with
neuropathological burden: Insights
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disease cohorts
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Harmonization of multi-scanner PET
data with ComBat: application to
18F-AV145]1 data acquired on a
Siemens ECAT HR+ PET and a GE
Discovery MI PET/CT Scanner

Exploring A-T+ within the AT(N)
framework

Tau-PET Overlap Index; associations
with Braak Stage and quantitative
NFT measurements

Longitudinal multicenter head-to-
head harmonization of tau-PET
tracers: an overview of the HEAD
study

Precuneus fMRI activity is associated
with future Ar burden in cognitively
normal older APOE4 carriers

P1-2620 binding in cognitively normal
older adults including SuperAgers

Neuroinflammation follows and
outstrips tau progression patterns in
primary 4R tauopathies

Data-driven disease progression
modelling consistently reveals an
occipital amyloid-r subtype in two
independent cohorts
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pathology in studies of memory and
aging

PiB PET demonstrates early,
elevated amyloid striatal binding
compared to florbetapir in Down
syndrome

Cross-sectional comparison of extra-
cerebral binding trends in [F-
18]MK6240 PET images

Tau accumulation in Down Syndrome
after onset of amyloid positivity

[18F]PI1-2620 tau-PET binding
patterns in American football players
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with suspected Chronic Traumatic
Encephalopathy

Evaluating bidirectional effects of

amyloid and tau on functional brain
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Evaluating CenTauRz harmonization
of matched FTP and MK6240 tau PET
images: the HEAD Study

Specific Tau networks are
associated with different cognitive
domains in the elderly
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predicting future cognitive decline
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Tau propagates along principal axes
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NODDI-derived measures of
microstructural integrity in medial
temporal lobe white matter pathways
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Successful aging reflects anterior
cingulate preservation but not tau
accumulation rate

The effect of microglial activation on
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disease continuum
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18F-MK-6240 Tau PET visual read
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diagnostic accuracy and comparison
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stage analysis
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[L8F]FDG-PET in identifying
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Neuroinflammation potentiates the
effect of amyloid-r on longitudinal
tau accumulation
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standardization
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Royse | Snitz | Saeed | Reese | Lopresti |
Karikari | Kamboh | Villemagne | Reis | Lopez |
Cohen

Wolz | Hughes | Manber | Mohs | Dwyer |
Beauregard

Castellano | Wang | Archer | Cody | Harrison |
Wu | Durant | Janve | Engelman | Jagust |
Albert | Johnson | Resnick | Sperling | Bigel |
Saykin | Vardarajan | Mayeux | Betthauser |
Dumitrescu | Mormino | Mormino | Hohman |
Koran

Kandimalla | Lee | Min | Botha | Graff-Radford |
Jones | Vemuri| Kantarci | Knopman | Jack |
Petersen | Lowe

Fu | Robinson | Rodriguez Alonso | Francis
Malave | Jutten | Del Carmen Montenegro |
Thibault | Penney | Davis | Sperling | Johnson |
Price | Rentz

Robinson | Lee | Min | Przybelski | Josephs |
Jones | Graff-Radford | Boeve | Knopman |
Jack. Jr. | Petersen | Machulda | Fields | Lowe

Juneau | Baillet | Wiklund | Riphagen |
Prokopiou | Papp | Jutten | Rentz | Sperling |
Johnson | Jacobs

Singleton | Mattsson-Carlgren | Pichet Binette
| Stomrud | Strandberg | Ossenkoppele |
Hansson

Adams | Kark | Chappel-Farley | Escalante |
Stith | Rapp | Yassa

Giorgio | Soleimani-Meigooni | Chen | Toueg |
Weimer | Zinnhardt | Baker | Janabi |
Rabinovici | Jagust
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Data-driven analysis of 10,361
amyloid-PET scans from the IDEAS
study reveals two primary axes of
variation

Lower locus coeruleus structural
integrity is associated with greater
intraindividual cognitive variability in
older individuals

Precuneus fMRI activity is associated
with future Ar burden in cognitively
normal older APOE4 carriers

P1-2620 binding in cognitively normal
older adults including SuperAgers

Early phase amyloid PET as a
surrogate marker of brain
metabolism in cases of cognitive
impairment

Unlocking tau PET accessibility: a
machine learning-based prediction
of tau pathology from plasma, MRI
and clinical variables

Amyloid and tau burden relate to
longitudinal changes in performance
of everyday activities as measured
using the performance-based
Harvard Automated Phone Task

In vivo structural integrity of the
hypothalamus and the
spatiotemporal evolution of
1OTDNDI® CJUD&UDd

Cross-sectional comparison of extra-
cerebral binding trends in [F-
18]MK6240 PET images

Tau accumulation in Down Syndrome
after onset of amyloid positivity

Greater locus coeruleus activity and
locus coeruleus-amygdala
hypoconnectivity during high arousal
conditions are related to elevated
concentrations of plasma p-tau23lin
older individuals

Establishing tau-PET cut-points for
cognitive diagnosis with [F-18]PI-
2620

Giorgio | Mundada | Blazhenets | Mejia Perez |
Schonhaut | Carrillo | Hanna | Gatsonis | March |
Apgar | Siegel | Hillner | Whitmer | Jagust |
Rabinovici | La Joie

Wiklund | Van Egroo | Juneau | Riphagen | Papp
| Jutten | Rentz | Sperling | Johnson | Jacobs

Maass | Molley | Binette | Vockert | Marquardt |
Kreissl | Remz | Rajah | Villeneuve

Maass | Garcia-Garcia | Molley | Behrenbruch |
Schuhmann-Werner | Vockert | Rullmann |
Hochkeppler | Fischer | Svenja Schwarck |
Baldauf | Schulze | Stephens | Patt | Barthel |
Sabri|Duezel | Kreissl

Aye | Melzer | Keenan | Croucher | Tippett |
Anderson | Le Heron

Karlsson | Vogel | Strandberg | Arvidsson |
Astrém | Seidlitz | Bethlehem | Stomrud |
Ossenkoppele | Ashton | Blennow | Palmqyvist |
Smith | Janelidze | Pichet Binette | Mattson-
Carlgren |Hansson

Dubbelman | Diez Palacio | Gonzalez |
Amariglio | Becker | Chhatwal | Gatchel |
Johnson | Locascio | Udeogu | Wang | Papp |
Properzi | Rentz | Schultz | Sperling | Vannini |
Marshall

Baillet | Betthauser | Salmon | Jacobs

McVea | DiFilippo | McLachlan | Betcher |
Johnson | Betthauser | Christian

McVea | DiFilippo | Max McLachlan | Betcher |
Zammit | Betthauser | Converse | Murali |
Stone |Hartley | Johnson | Tudorascu |
Laymon | Cohen | Minhas | Mathis | Ances |
Zaman | Klunk | Handen | Christian |
Investigators

Prokopiou | Van Egroo | Riphagen | Ashton |
Janelidze | Sperling | Johnson | Blennow |
Hansson | Zetterberg | Jacobs

Tennant | Wheeler | Lee | Terner | Raman |
Rissman | Christian | Petersen | Lee | Cohen |
Ances | Zhou | Zhang | Nandy | Yaffe | O'Bryant |
Braskie
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Plasma ADRD biomarkers predict
longitudinal declines in intra-network
functional brain connectivity

The role of frontoparietal control
network and default mode network
functional connectivity in cognitive
DUJDRAD |1 FDALAJAEL 1teTD)NDGU
disease

Disrupted sleep and 24-hour rhythms
are associated with 18F-PI-26260 tau
PET in aging and neurodegenerative
disease

Cortical and substantia nigra 18F-PI-
2620 tau PET are associated with
cognitive and motor impairment in
Lewy body disease

Predictability of amyloid-PET status
with plasma phospho-Tau2l7 in
adults with Down syndrome

Locus coeruleus metabolism relates
B 1eTDNDaIU CJUDeUDd Feu6tort Jn
amyloid-positive symptomatic
individuals

Correlating in vivo amyloid beta
centiloid values with
neuropathological burden: Insights
gioN @oF UHICIOND énc 1eTDINDGU
disease cohorts

Visualization of endogenously
generated Dutch-type Abeta
oligomers that dysregulate
presynaptic neurotransmission in the
absence of detectable inflammation
[18F]PI-2620 tau-PET binding
patterns in American football players
with suspected Chronic Traumatic
Encephalopathy

Regional amyloid-; burden in Lewy
Body Disease

Pathology-weighted connectivity
with medial parietal lobe drives
neocortical tau accumulation
18F-MK-6240 Tau PET visual read
etHOOU N o 1teTD)NDGU C)UDeUDe
diagnostic accuracy and comparison
with automated-quantitative Braak
stage analysis

Dark | Shafer | Cordon | An | Lewis | Moghekar |

Landman | Resnick | Walker

Boyle | Shirzadi| Coughlan | Seto | Properzi |

Klinger | Yuan | Scanlon | Jutten | Papp |
Amariglio | Rentz | Chhatwal | Buckley |
Sperling | Schultz

Winer | Romero | Vossler | Young | Smith |

Anders | Pacheco Morales | Davidzon |
Henderson | Poston | Zeitzer | Mormino

Winer |Vossler | Young | Romero | Smith |
Shahid | Abdelnour | Wilson | Anders | Pacheco

Morales | Davidzon | Mormino | Poston

Bettcher | Janelidze | McLachlan | Zammit |
McVea | DiFilippo | Betthauser | Laymon |
Tudorascu | Cohen | Garimella | Price | Keator |
Brickman | Lao | Klunk | Rosas | Zaman | Hartley
| Head | Mapstone | Krinsky-McHale | Johnson |
Lai | Ances|Handen | Hansson | Christian |
Alzheimer Biomarkers Consortium @ Down

Syndrome

Koops | Dutta | Becker | van Egroo | Hanseeuw |

Sperling | Johnson | Jacobs

Liou | lkonomovic | Handen | Christian |

Mapstone | Head | Tudorascu | Brickman |
Price | Laymon | Rosas | Zaman | Hartley | Lai |

Kofler | Ibrahim | Villemagne | Cohen

Gandy | Castranio | Varghese | Argyrousi |
Tripathi | Glabe | Levy | Wang | Zhang | Lubell |
Guerin | Rahimipour | Dickstein | Arancio |

Ehrlich

Mejia Perez | Mosaheb | Schonhaut |

Blazhenets | McKee | Stein | Farris | Mez |

Stephens | Mueller | Keegan | La Joie |
Rabinovici | Alosco

Vossler | Abdelnour | Young | Winer | Smith |
Smith | Shahid | Wilson | Davidzon | Mormino |

Poston

Ziontz | Fonseca | Giorgio | Harrison | Jagust

Provost | Soucy | Haeger | Macedo | Rahmouni |
Stevenson | Servaes | Therriault| Arias | Rosa-

Neto
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Evaluating CenTauRz harmonization
of matched FTP and MK6240 tau PET
images: the HEAD Study

Characterizing the relationship
between the functional connectome
and tau PET in preclinical Alzheimer's
disease

Estimating time-to-tau as a function
of Ar pathology in Alzheimeris
disease using [18F]MK6240 and
[LBFINAV4694 PET

Neuroinflammation potentiates the
effect of amyloid-r on longitudinal
tau accumulation

Association between plasma pTau
epitopes and synaptic density
measured with [C-11]JUCB-J PET
>iD&UNDRAY 2Dteyde 1 N+H6|C

- tD&IENADr w21 : wé GieNDFoilL Jo
characterize a new biomarker state
in the era of anti-amyloid therapies

1eTD)NDEU CJUDEUD &)6toH]AéL ~D»
staging using plasma p217+tau

Plasma p-tau2l7 outperforms
[L8F]FDG-PET in identifying
&)6toHjAet 1teTDJNIDIKU CJUD&UD |ri
atypical and early-onset dementia

A-T+ PET participants in preclinical
AD: clinical progression and
concordance with fluid biomarkers

Neighborhood disadvantage and the
association between imaging
&JoNeaLDil 69 1teTD)NDuU CJUDeld
and cognition in a cohort of diverse
older adults

Longitudinal association of mid-life
ten year cardiovascular disease risk
score with blood biomarkers of
1eTD)NDEU CJUDelDd énc
neurodegeneration: Heart SCORE
Brain Study

Comparison of FDG-PET in
individuals with down syndrome and
CoNJnénytt JATDAUDC 1eTDINDIU

Minhas | Delbene | Luo | Reese | Gogola |

Villemagne | Dore | Lopresti | Laymon | Lussier
| Bauer-Negrini | Povala | Cohen | Crainiceanu |
Pascual | Gordon | Lowe | Oh | Soleimani-

Meigooni | Klunk | Rosa-Neto | Baker | Pascoal |

Tudorascu

Abuwarda | Trainer | Ju| Constable |
Fredericks

Budd Haeberlein | Leuzy | Mathotaarachchi |
Insel | Schéll | Moscoso | Villemagne | Doré |

Rowe

Rahmouni|Wang | Therriault | Servaes | Tissot

| Macedo | Arias-Fernandez | Kunach |

Stevenson |Hosseini |Hall | Trudel | Jia |
Gauthier | Zimmer | Benedet | Pascoal | Rosa-

Neto

Yang | DiFilippo | Ma | Wilson | Thor | Pasquesi |

Barnhart | Engle | Betthauser | Ashton |

Johnson | Christian | Zetterberg | Bendlin

La Joie | Sexton | Cummings | Galasko |
Ikonomovic | Landau | Llibre-Guerra |

Mummery | Ossenkoppele | Price | Risacher |

Smith | Van Dyck | Carrillo

Feizpour | Doré | Krishnadas | Bourgeat |

Doecke | Saad | Triana-Baltzer | Laws |

Shishegar | Huang | Fowler | Ward | Masters |

Fripp | Kolb | Villemagne | Rowe

Quispialaya | Joseph Therriault | Aliaga |

Benedet | Ashton | Karikari | Macedo |

Rahmouni | Stevenson | Tissot | Arias | Wang |
Hosseini | Jean-Claude | Pascoal | Gauthier |
Gilfix | Vitali| Soucy | Zetterberg | Blennow |

Zimmer | Rosa-Neto

Yakoub | St-Onge | Fajardo | Mohammediyan |
Dery | Sylvain | Tremblay-Mercier | Remz |
Gonneaud | Vogel | Soucy | Pichet-Binette |

Villleneuve | Research Group

Fan |Royse | Snitz | Reese | Karikari | Pascoal |
Shaaban | Roush | Potopenko | Cisneros |
Kotulsky | Kamboh | Lopresti| Villemagne |

Lopez | Becker | Cohen

Saeed | Chang | Swanson | Villemagne | Snitz |
Royse | Lopresti | Kip | Reese | Gogola | Pascoal
| Kamboh | Blennow | Zetterberg | Karikari |

Lopez|Reis|Cohen

Abdelmoity | Wisch | Gordon | Flores | Roman |
Handen | Christian | Head | Mapstone | Hartley |
Rafii | Lee | Krinsky-McHale | Lai | Rosas |
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disease: genetic forms with elevated = Zaman | Schmitt| Ptomey | Bateman |

production of amyloid Benzinger | Ances
Deep learning-based partial volume Gong | Lois | Thibault | Tiss | Jang | Becker |
15 correction for tau PET imaging Price | El Fakhri | Johnson ETEL [NUEME
Schultz | Liu | Ostaszewski | Anderson | Karch |
: Cruchaga | Gordon | Benzinger | Hassenstab |
Plasma levels of an N-terminal tau ) . i
: Morris | Perrin | Goate | Allegri | Barthelemy |
fragment predict core AD and :
. . . Berman | Chui | Farlow | Fox | Day | Jucker | Schultz,

116 | neurodegenerative biomarkers in : . .
&MLBUONIEL CoNIJrerUNeTOINIDA Jac!<| Koeppe | Lee | Levey | Levin | Martins | Stephanie
disease ) Mori | Noble | Rosa-Neto | Salloway | Sanchez |

Schofield | McDade | Sperling | Selkoe |
Bateman | Chhatwal
Increased CSF GAP-43 is associated = Franzmeier | Dehsarvi | Steward | Biel | Eranzmeier

117 Wit'h acgelerated tguvagzcumu[atign Dewenter | Rdmer | Wagner | Brendel | Ewers | Nicolai '

éniC UFDeC Jn 1teTDJNDAU CJudeud Moscoso | Blennow | Zetterberg | Schéll

Investigating the impacts of tau
118 Ulgwd i 1teTD)NDAU CJUDelD &+
using [18F]Florzolotau tau cutoff
Study of reference regions in the
119  quantitation of [18F]Florzolotau tau
PET imaging

Huang | Lin | Huang | Hsu | Chang | Huang | Huana. Shao-Yi
Hsiao 9
Huang | Lin|Lin|Huang|Hsu | Chang | Huang |

Hsiao Lin, Jyh-Ruei

Gogola| Lopresti| Snitz| Tudorascu | Minhas |
Dore | Ikonomovic | Shaaban | Kofler | Matan | Gogola,
Bourgeat | Mason | Rowe | Aizenstein | Mathis| = Alexandra
Klunk | Lopez | Cohen | Villemagne

Gogola | Cohen | Zeng | Lopresti | Snitz |
Assessing the correlations between  Tudorascu | Minhas | Ikonomovic | Pascoal |

Assessing the efficacy of BETTH-
120  derived tau thresholds to predict
cognitive decline

121 imaging and plasma biomarkers Kofler | Matan | Mason | Aizenstein | Mathis | i?egxoa:ﬁ’dra
within the AT(N) framework Klunk | Zetterberg | Blennow | Lopez |
Villemagne | Karikari
Povala | Bellaver | Lukasewicz Ferreira |
Ferrari-Souza | Schaffer Aguzzoli | Teixeira
The effect of microglial activationon  Leffa|Zalzale | Soares | Lussier | Negrini | Povala
122 brain atrophy across the Alzheimer's ~ Rohden | Benedet | Stevenson | Rahmouni | Guilher’me
disease continuum Tissot | Therriault | Servaes | Cohen | Klunk |
Villemagne | Zatt | R Zimmer | Karikari | Rosa-
Neto | A Pascoal
Disentangling the relationships Aumont | Bedard | Bussy | Fernandez Arias |
123 between tau-PET, amyloid-r -PET, Therriault | Rahmouni | Stevenson | Tissot | Aumont,
hippocampal subfield volumes, and Servaes | C. Macedo | Gauthier | M. Etienne
memory: a longitudinal study Chakravarty | Rosa-Neto
Lee | Min|Moloney | Mester | Lund |
Tau-PET Overlap Index; associations =~ Ghatamaneni| Senjem | Nguyen | Graff-
124  with Braak Stage and quantitative Radford | Schwarz | Gunter | Kantarci|Boeve|  Lowe, Val
NFT measurements Vemuri | Jones | Knopman | Jack | Petersen |
Murray | Lowe
Tau-F_’I_ET spatl_al ext_en_t = predlf:t_mg Coomans |van Tol | Groot | van der Flier | Coomans,
125  cognitive decline within tau-positive . .
Pijnenburg | van de Giessen | Ossenkoppele Emma

individuals

Association of sex and cerebral beta-
amyloid with cortical gray matter
brain age in cognitively impaired
older adults

Li| Son|Chen|Wang | Aizenstein|Hong |Roh |
Cho|Hong|Nam |Park |Kim|Lee|Choi|Moon ' Li, Jinghang
| Seo | Choi | Kim | Wu
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Will cerebral glucose metabolism
measured using [L8F]FDG PET
substitute tau PET in clinical studies?
CSF sTREM2 is associated with
neuroprotective microglial states
Dedi+ i 1teTD)NDGU CJUDeUD énc
deleterious effects later in the
disease trajectory

The Mobile Toolbox for assessing
cognition remotely: associations
with amyloid and tau deposition in
cognitively unimpaired older adults

Characterizing multi-site harmonized
amylpig gnd tau PET across the
1OTDNDGU AoAURGN

Characterization of tau PET
accumulation relative to duration of
entorhinal tau positivity
Harmonization of multi-scanner PET
data with ComBat: application to
18F-AV145]1 data acquired on a
Siemens ECAT HR+ PET and a GE
Discovery MI PET/CT Scanner
Longitudinal white matter
degeneration is associated with
higher subsequent amyloid load
eAUU D 1eTDINDGU CjudelDd
continuum

Multimodal analysis of tau epicenters
Ji TDWDTHADRDOWU 1eTD)NDGU
disease variants

A pretrained foundation model for
learning representation of regional
tau accumulation pattern and its
downstream applications

[18F]R0O-948 Tau PET retention and
correlation with fluid biomarkers in
the early AD continuum

Baseline plasma GFAP predicts
longitudinal tau-PET uptake in Braak
staging continuum

Plasma NfL correlates to grey matter
and white matter atrophy ambivalent
to amyloid status in older adults
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Papp | Marshall | Price | Johnson | Sperling |

Rentz

Cody| Johns| Carlson | Younes| Young |
Mukherjee | Trittschuh | Gibbons | Dumitrescu |
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Burton | Blujus | Oh

Trainer | Vin | Xu | Chase | O'Dell | Toyonaga |
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Sohn | Song | Seong

Shekari | Gonzalez Escalante | Mila-Aloma |
Falcon | Lépez-Martos | Sdnchez-Benavides |
Brugulat-Serrat | Nifierola-Baizan | J. Ashton |
K. Karikari | Lantero-Rodriguez | Snellman |
Ortiz | Tonietto | Borroni | Klein | Minguillon |
Fauria | Perissinotti | Molinuevo | Zetterberg |

Blennow | Grau-Rivera | Suarez-Calvet |
Gispert

Jia | Rahmouni| Tissot | Servaes | Therriault |
Cassa Macedo | Fernandez-Arias | Wang |
Lussier | Kunach | Gauthier | Benedet | Ashton |
Zetterberg | Pascoal | Blennow | Rosa-Neto
Hall | Rahmouni | Macedo | Servaes | Therriault

| Fernandez-Arias | Trudel | Stevenson |
Gauthier | Sanjeewa | Lussier | Pascoal |

Benedet | Ashton | Zetterberg | Blennow |

Rosa-Neto
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Bellaver | Povala | Ferreira| Bauer-Negrini |
Lussier | Leffa | Ferrari-Souza | Zalzale |

Astrocyte reactivity influences Soares | Rohden | Aguzzoli | Abbas | Benedet |

139 cognj’givg vdecli_nve invinfjiyifjvuqlg Ashton | Tissot | Therriault | Servaes | Bellaver. Bruna
éAUU ID 1BIDJNDGU CJUDEUD Stevenson | Rahmouni |Hong | Rho | Karim | '
continuum Zimmer | Zetterberg | Blennow | Villemagne |

Klunk | Lopez | Tudorascu | Slachevsky | Rosa-
Neto | Cohen | Karikari | Son | Pascoal
Elevated Plasma Ptau-18lis
140  associated with congestive heart
failure
Regional cell-type proportions are

Tanner | Wiedner | Himali | Ramos-Cejudo |

Beiser | Seshadri| Javier Aparicio | Himali Tanner, Jeremy

Kang | Ottoy | Soucy | Massarweh | Black |

141  associated with AD pathological Rosa-Neto | Goubran Kang, Min Su
changes
Quantitative Gradient Recalled Echo
(QCRE) MRI detects neuronal loss and Kothapalli | Milchenko | Benzinger | Goyal | Kothapalli,

142  iron accumulation in nucleus basalis
of Meynert in preclinical and mild
Alzheimer's disease

Head-to-head analysis of
[18F]IMK6240 and [18F]Flortaucipir

Eldeniz | Marcus | Morris | Yablonskiy | Raichle  Satya VVN

Tsai| Tissot | Tudorascu | Rosa-Neto | Gordon |

143 Standardized update values (SUVSs): Eﬁjs:; |a \IJLL?J\QVS L?;Sér;ﬁg;r;'goom el L, Sl
the HEAD Study 9
Association between oxygen Hosseini | Servaes | Therriault | Tissot |
extraction fraction, tau, and amyloid  Rahmouni | Macedo | Lussier | Stevenson | Hosseini
144  pathology, and cognitive status in Wang | Fernandez-Arias | Socualaya | Aumont | Sevved A”
Alzheimer's disease: implications for = Stevenson | Gauthier | Cho | Zhuang |Wang | Yy
advanced neuroimaging techniques Rudko | Pascoal | Rosa-Neto
Trudel | Rahmouni | Macedo | Therriault |
Association of plasma pTau epitopes = Servaes|Wang | Fernandez-Arias | Hall |
145  with mesial temporal lobe cortical Stevenson | Sanjeewa | Gauthier | Benedet | Trudel, Lydia
thinning Ashton | Zetterberg | Blennow | Lussier |
Tharick | Karikari | Rosa-Neto
Specific tau networks are associated Nayak
146  with different cognitive domainsin Nayak | Hojjati | Ozoria-Blake | Razlighi Siddhe’lrth

the elderly
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07:30ama .

08:15 am Check-in

07:30 am

08:15 am Breakfast

08:15ama Keith Johnson, Massachusetts General
) Welcome Notes .

08:25am Hospital

08:25ama Vv S s sl = T v
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Julie Price, Massachusetts General Hospital,

08:30 am @ SESSION I: Tracer Discovery and Boston, MA, United States

Biomarker Optimization

Sandra Sanabria Bohorquez, Genentech,
South San Francisco, CA, United States

08:30 | Intro Chairs

08:35 || Discovery and preclinical development of Efthymia Vokali, AC Immune SA, EPFL
[L18F]ACI-19626, a first-in-class TDP-43 PET || Innovation Park, Building B, 1015, Lausanne,
tracer Switzerland

08:50 || Bridging the gap between SUVR and DVR Praveen Honhar, Yale PET Center, Radiology
for [18F]MK6240 by correcting for tracer and Biomedical Imaging, Yale University, New

clearance in tissue: a simulation study Haven, CT, United States

09:05 | PET Spatial extent as a sensitive beta- Michelle E. Farrell, Massachusetts General
amyloid biomarker in preclinical Hospital, Harvard Medical School, Boston,
16 TD)NDGU CJUDEUD MA, United States

09:20 || Optimizing the detection of whole-brain Sylvia Villeneuve, Department of Psychiatry,
tau-related cognitive decline in mild Faculty of medicine, McGill University,
cognitive impairment Montreal, QC, Canada

09:35am e | Keynote: Targets and radioligands for PET | Paolo Zanotti-Fregonara, NIH, Bethesda,

10:00 am imaging of neuroinflammation MD, United States
10:00amo Discussion
10:25am

10:25am ®
10:55am
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Longltudm_al syna_ptlc loss follows tau PET Greet Vanderlinden, Nuclear Medicine and
Braak staging in vivo and supports local - :
01 . . Molecular Imaging, Imaging Pathology, KU
neurodegeneration by tau accumulation in .
Leuven, Leuven, Belgium
stages llI-VI
Plasma Ay 42/40 ratio, GFAP, and NfL
02 across the neurodegenerative diseases: Hyemin Jang, Samsung medical center,
cross-sectional and longitudinal studyina | Seoul, South Korea
large multi-center cohort
Puk_)llcly_AvallabIe Software and FTP Christopher Schwarz, Mayo Clinic,
03 calibration data for CenTauR tau PET
. Rochester, MN, US
standardization
The impact of metabolic health on the —y—gggq;'u r?gLI\e/IE'd[i)(?aﬁEg;rr?cirr]tg;rll\lgekl;/rl?rll(l)(%;n
S| s =~ = = w0V —vl TRINTR A~ y
04 (LeYonU1|F 0g 6abU| G F|LI €nc HOTDINDTU University School of Medicine, Seoul, South
and vascular markers
Korea
Distinct effects of cholesterol profile SUng Hoqn Ka_n g, Departme_nt of Neurology,
: Korea University Guro Hospital, Korea
05 components on amyloid and vascular . . T
University College of Medicine, Seoul, South
burdens
Korea
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132 with ComBat: application to 18F-AV1451 Cristina Lois Gomez, Massachusetts General
data acquired on a Siemens ECAT HR+ PET || Brigham, Boston, MA, US
and a GE Discovery MI PET/CT Scanner
Longitudinal white matter degeneration is
133 associated with higher subsequent amyloid | Courtney Burton, Memory and Aging
toeC eAtUU D 1teTDJNDGU CJUD&Ud Program, Butler Hospital, Providence, RI, US
continuum
Multimodal analysis of tau epicenters in : -
134 TOWCOADRDOAY 1eTOINIDD CJUBEUD Anne Trainer, Yale School of Medicine, New
. Haven, CT, US
variants
A pretrained foundation model for learning
representation of regional tau JunYoung Sohn, Junyoung Sohn, Seoul,
135 : :
accumulation pattern and its downstream | South Korea
applications
[L8F]RO-948 Tau PET retention and Mahnaz Shekari, Barcelonar eta Brain
136 correlation with fluid biomarkers in the Research Center (BBRC), Pasqual Maragall
early AD continuum Foundation, Barcelona, ES
. . o Wan Lu Jia, Translational Neuroimaging
137 Eais_i!:g.? Slizr;eaiﬁgézaﬁ)(r:?e:c?: Iocr;gr::?ndul[:?r: Laboratory, The McGill University Research
P ging Centre for Studies in Aging, Montreal, QC, CA
Plasma NfL correlates to grey matter and . . .
138 white matter atrophy ambivalent to amyloid W' McGill University, Montreal, QC,
status in older adults
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Astrocyte reactivity influences cognitive Bruna Bellaver, Department of Psychiatry,
139 decline inindividuals across the University of Pittsburgh, Pittsburgh, PA,
16 TDJNDGU CJUDEUD AGhUnwiwN 15213, United States, Pittsburgh, PA, US
Elevated Plasma Ptau-181is associated Jerenmy Ta_mner_, Unlvers_lty of Texas Hea_lth
140 : . . San Antonio - Biggs Institute, San Antonio,
with congestive heart failure
TX, US
Min Su Kang, Artificial Intelligence and
141 Regional cell-type proportions are Computational Neurosciences lab,
associated with AD pathological changes Sunnybrook Research Institute, University of
Toronto, Toronto, ON, Canada
Quantitative Gradient Recalled_Echo (QGRE) Satya VVN Kothapalli, Department of
MRI detects neuronal loss and iron . . : o
142 oo : Radiology, Washington University in St.
accumulation in nucleus basalis of Meynert . .
) L : T Louis, St. Louis, MO, US
in preclinical and mild Alzheimer's disease
Head-to-head analysis of [18F]MK6240 and |1, vepy Tsai, Lawrence Berkeley National
143 [18F]Flortaucipir standardized update Laboratorv. Berkelev. CA. US
values (SUVs): the HEAD Study v Yo
Asso_matlon between OXygen extraction Seyyed Ali Hosseini, Translational
fraction, tau, and amyloid pathology, and . . .
g : A . Neuroimaging Laboratory, McGill Research
144 cognitive status in Alzheimer's disease: S : : . .
implications for advanced neuroimaging Centre for Studies in Aging, McGill University,
: Montreal, QC, Canada, Montreéal, QC, CA
techniques
145 Association of plasma pTau epitopes with Lydia Trudel, McGill University, Montreal, QC,
mesial temporal lobe cortical thinning CA
146 Specific Tau networks are associated with | Siddharth Nayak, Department of Radiology,
different cognitive domains in the elderly Weill Cornell Medicine, New York, NY, US

10:55am @
12:40 pm

SESSION II: Tau PET Harmonization

Bradley Christian, University of Wisconsin,
Madison, WI, United States

Christopher Schwarz, Mayo Clinic,
Rochester, MN, United States

10:55

Introduction

Chairs

11:00

Universal scale for tau PET based on head-
to-head data: the HEAD study

Guilherme Bauer-Negrini, Department of
Psychiatry, University of Pittsburgh,
Pittsburgh, PA, United States

11:15

Preliminary evaluation of CenTauR regions
of interest with Flortaucipir-PET images
and testing in PET-to-autopsy cohort

Leonardo laccarino, Eli Lilly and Company,
Indianapolis, IN, United States
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11:30

Harmonizing tau PET in Alzheimer's
disease: the CenTauR scale and the Joint
Propagation Model

Antoine Leuzy, Clinical Memory Research
Unit, Department of Clinical Sciences, Lund
University, Lund, Sweden

11:45

Improving the associations between
[18F]MK6240 and [18F]FTP in target
regions

Cécile Tissot, Lawrence Berkeley National
Laboratory, Berkeley, CA, United States

12:00

Elimination of putative off-target signal in
the reference region for tau PET
harmonization

Emily Olafson, Research and Early
Development (QRED), Genentech, South San
Francisco, CA, United States

t2:15pm @ Discussion

12:40 pm

12:40pm @

01:40 pm Lunch break

01:40 pm ® | Keynote: A new era in AD therapeutic Cath Mummery, University College London,
02:10 pm trials: translating hope into impact London, United Kingdom

02:10 pm @ . .

02:20 pm Keynote Discussion

SESSION IlI: Modeling, the Real-world, and
Natural History

Suzanne Baker, Lawrence Berkeley National
Laboratory, Berkeley, CA, United States

Pedro Rosa Neto, McGill University,
Montreal, QC, Canada

02:20 || Introduction Chairs
02:25 Terry Therneau, Department of Quantitative
On fitting the Jack model to biomarker data || Health Sciences, Mayo Clinic, Rochester, MN,
United States
02:40 || Validation of sampled iterative local Jordan Teague, Department of Medicine,
approximation for individualized estimates | University of Wisconsin, Madison, WI, United
of tau PET onset age States
02:55 Quantitative analysis of amyloid-PET from Renaud La Joie, Memory and _Aglng Center,
7 Department of Neurology, University of
real-world practice: lessons learned from . . . .
. California, San Francisco, San Francisco, CA,
processing the IDEAS dataset .
United States
03:10 || Parahippocampal tau-PET as a biomarker

of the transition from rhinal to neocortical
tauopathy

Emma Thibault, Massachusetts General
Hospital, Boston, MA, United States
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03:25

03:40 pma
04:05pm

04:55

05:10

05:25

05:40

05:40 pma
06:05 pm

06:05pma

Wednesday, January 17, 2024

Unraveling the early trajectory of cortical
tau accumulation using 18F-MK6240

Discussion

Break/Poster Session

SESSION IV: Neuropathology - Part |

Introduction

Mature tangle scores strongly correlate
with tau-PET and structural MRl measures

Neuropathologic characterization of FDG-
PET and MRI-based AD subtypes

Flortaucipir PET relationships to
pathologically determined Braak
neurofibrillary tangle stage and Thal 1 -
amyloid phase in aging and Alzheimeris
disease

Development and validation of a novel tau
summary measure: Tau Heterogeneity
DE&twey)on Ji 1OTDINDHU @)UD&UD w [D» 1w
score

Transmembrane protein 106B is one of the
potential off-target binding substrates of
tau PET tracers

Discussion

Welcome Reception
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Vincent Dore, The Australian eHealth
Research Centre, CSIRO, Melbourne,
Australia

Milos Ikonomovic, University of Pittsburgh,
Pittsburgh, PA, United States

Melissa Murray, Mayo Clinic, Rochester, MN,
United States

Chairs

Christina M. Moloney, Department of
Neuroscience, Mayo Clinic, Jacksonville, FL,
United States

Sophia Wheatley, Division of Clinical
Geriatrics, Department of Neurobiology, Care
Sciences and Society, Center for Alzheimer
Research, Karolinska Institutet, Stockholm,
Sweden

Jennifer Whitwell, Mayo Clinic, Rochester,
MN, United States

Robel K. Gebre, Department of Radiology,
Mayo Clinic, 55905, Rochester, MN, United
States

Ryuichi Harada, Division of Pharmacology,
Faculty of Medicine, Tohoku Medical and
Pharmaceutical University, Sendai, Japan




08:00 pm

07:30ama

08:30 am Breakfast

07:45ama )

08:15 am Breakfast with A Mentor

SESSION V: Neuropathology - PART lI

Teresa Gomez Isla,
Massachusetts General
Hospital, Boston, MA, United
States

Laetitia Lemoine, Invicro,
London, United Kingdom

08:30 | Introduction Chairs
Cinthya Aguero, MassGeneral
08:35 Fjatr]qlogic correlations of V[1§E]-Fl_ort§ucvipir imaging in | Institute for Neurodegenerative
' NJIDC IDF+ &oC+ énc 1teTD)NDU CJudeld Disease, Charlestown, MA,
United States
08:50 || Flortaucipir PET relationships to pathologically Jennifer Whitwell, Mayo Clinic,
determined Braak neurofibrillary tangle stage and Thal 1 - | Rochester, MN, USA
amyloid phase in aging and Alzheimerns disease
Correlating hippocampal volume with neuropathological | Jr-Jiun Liou, University of
09:05 || burden in neurodegenerative diseases using 7T Pittsburgh, Pittsburgh, PA,
postmortem MRI United States
Ting-Chen Wang, Vanderbilt
qDNod énC MeTD)NDGU - DAL
) . . . . . Department of Neurology,
09:20 | Multimodal genetic analysis of brain amyloidosis Vanderbilt University Medical
Center, Nashville, TN, United
States
09:35ama Discussion
10:00 am
10:00 am @ .
1030 am Poster Session

HAI2024 - 58




10:30 am @

12:00 pm

10:30

10:35

10:50

11:05

11:20

11:35am®
12:00 pm

12:00 pm @
01:00 pm

01:00

Thursday, January 18, 2024

SESSION VI: Early Amyloid and Tau Effects and Mod
Pre-clinical AD

Introduction

Reduced tau accumulation mediates the protective
effects of physical activity on prospective cognitive
CDALRD |1t FTDALRJASL 1teTD)NDGU CJUDeUDd

Speech patterns during memory recall relates to early
tau burden across adulthood

Default mode network connectivity tracks with amyloid
age and predicts conversion to amyloidosis, mild
cognitive impairment and dementia across the
16TD)NDGU CJUDeUDd UFDAWIN

Higher locus coeruleus integrity and cognitive reserve
attenuate tau-related cognitive decline in older adults

Discussion

Lunch break

SESSION VII: Associations with longitudinal Tau PET

Introduction
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Annie Cohen, University of
Pittsburgh, Pittsburg, PA,
United States

Gil Rabinovici, University of
California, San Francisco, CA,
United States

Chairs

Wai-Ying Wendy Yau,
Department of Neurology,
Massachusetts General
Hospital, Boston, MA, United
States

Christina Young, Department of
Neurology and Neurological
Sciences, Stanford University
School of Medicine, Palo Alto,
CA, United States

Nick Corriveau-Lecavalier,
Mayo Clinic, Rochester, MN,
United States

Lukas Heinrich, Department of
Radiology, Massachusetts
General Hospital / Harvard
Medical School, Boston, MA,
United States

Elizabeth Mormino, Stanford
University, Palo Alto, CA,
United States

Susan Landau, University of
California, Berkeley, CA, United
States

Chairs



01:05

01:20

01:35

01:40

02:05pma
02:30 pm

02:30 pma
03:00 pm

03:00pma
03:10 pm

03:10 pmo
03:40 pm

03:40

03:45

Thursday, January 18, 2024

Large-samvplve,vlongitgdingl tau-PET in svpora}dic early-
onUDYNETDINDGU CJUDEUDs g)iC)iAU gtoN D 1D 1@
Consortium

Associations between CSF alpha-synuclein pathology
and longitudinal Ar - and tau-PET

Baseline PET predictors of neocortical tau accumulation
and cognitive decline in the A4 study

A meta-analysis of sex differences in longitudinal tau-
PET in clinically normal adults

Discussion

Keynote: Fluid and PET imaging markers for
1161 DJNDiRU CJUDEUD énc nbwionét UnwALD)n CJUDeUd

Keynote Discussion

Poster Session

SESSION VIII: Clinical and Biological Heterogeneity

Introduction

Heterogeneity of amyloid-PET-negative patients with a
clinical diagnosis of sporadic early-onset AD: an FDG-
PET study in the LEADS cohort
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Daniel Schonhaut, University of
California, San Francisco, San
Francisco, CA, United States

Alexa Pichet Binette, Clinical
Memory Research Unit,
Department of Clinical Sciences
Malma, Lund University, Lund,
Sweden

Justin Sanchez, Massachusetts
General Hospital/Harvard
Medical School, BOSTON, MA,
United States

Gillian Coughlan, Department of
Neurology, Massachusetts
General Hospital, Harvard
Medical School, Boston, MA,
United States

Oskar Hansson, Lund
University, Lund, Sweden

Tobey Betthauser, University
of Wisconsin, Madison, WI,
United States

Heidi Jacobs, Massachusetts
General Hospital, Boston, MA,
United States

Chairs

Julien Lagarde, Department of
Neurology, University of
California, San Francisco, San
Francisco, CA, United States




The importance of AT(N)-V imaging biomarkers differs in

Karin Meeker, Washington

04:00 diverse populations University School of Medicine,
Pop Saint Louis, MO, United States
The POINTER Imaging baseline cohort: Associations Theresa Harrison, University of
04:15 | between neuroimaging biomarkers, cardiovascular California Berkeley, Berkeley,
health and cognition CA, United States
Identification of genetic risk loci and polygenic . .
04:30 | prediction for  -amyloid deposition in East Asian Jun Pyo Kim, Samsung Medical
. Center, Seoul, South Korea
Population
Viktorija Smith, Department of
04:45 Braak discordant cases in a large multi-site harmonized | Neurology and Neurological
' tau PET dataset Sciences, Stanford University,
Stanford, CA, United States
05:00pm @ Discussion
05:25 pm
05:25pm® . .
07:30 pm Networking Reception

07:30am @
08:30 am

Breakfast

07:45am®
08:15am

Breakfast with A Mentor

08:30 am ®

09:10 am

ISTAART

09:10am ®
10:40 am

SESSION IX: New Methods for Plasma

Suzanne Schindler, Washington
University, St Louis, MO, United States

Tommy Karikari, University of
Pittsburgh, Pittsburg, PA, United States

09:10 | Introduction Chairs
Plasma Ar 42/Ar 40 is an Early Marker of ﬁfﬁi?g r{acla\lll. ;Crgrl]ec’e’\;eg;g:%%{f
09:15 | Amyloidosis in Clinically Unimpaired Older g ’

Adults

University School of Medicine, Stanford,
CA, United States
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! THTH eAAWTELD &t66C WULo 1eTD)NDGU
disease pathology has performance equivalent

Gemma Salvadd, Clinical Memory
Research Unit, Department of Clinical

09:30 or superior to clinically used cerebrospinal fluid | Sciences Malmg, Faculty of Medicine,
tests Lund University, Lund, Sweden
09-45 Associations of C2N plasma Ar 42/40 and p- Petrice Cogswell, Mayo Clinic,
' tau217 and subsequent amyloid PET change Rochester, MN, United States
Plasma p-tau212 is increased in CSF amyloid Przemyslaw Kac, The Sahlgrenska
10:00 || positive and [18F]flutemetamol PET negative Academy at the University of
cognitively impaired individuals Gothenburg, Mdlndal, Sweden
10:15ama Discussion
10:40 am
11:10ama  Keynote: The multiple neurodegenerative Johanngs AllelisiNeWCaste
11:40 am pathologies of the aging brain Un!verery, NerEsEie e 1y,
i United Kingdom
11:40ama . .
11°50 am Keynote Discussion

11:50 am ®
02:30 pm

SESSION X: Plasma Applications

Henrik Zetterberg, University of
Gothenburg, Sweden

Keith Johnson, Massachusetts General
Hospital, Boston, MA, United States

11:50

Introduction

Chairs

Plasma GFAP mediates the relationship

Anna Boerwinkle, Department of

11:55 || between amyloid and tau PET in individuals with | Neurology, Washington University in St.
Down Syndrome Louis, Saint Louis, MO, United States
Association of plasma GFAP with FDG, PiBand | Ellen Dicks, Department of Neurology,

12:10 | W D» 8ADDBUU &A)RA éRC UD 1eTD)NDIU Mayo Clinic, Rochester, MN, United
disease continuum States

i Relationships between PET and blood plasma Neha Atulkumar S'.no.'h’ Department of
12:25 | . . . Neurology, Mayo Clinic, Rochester, MN,
biomarkers in corticobasal syndrome .
United States
Alexandra Gogola, Department of
12:40 Evaluating the impact of racialization on Radiology, University of Pittsburgh
' imaging and plasma biomarkers School of Medicine, Pittsburgh, PA,
United States
12:55 Lunch
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Plasma, MRI, and PET biomarker-based risk
prediction of dementiain the context of health-

Marc Rudolph, Wake Forest School of

01:45 related comorbidities and demographic factors: Medicine, Winston-Salem, NC, United
o . States
A preliminary exploration
Longitudinal change of cerebral amyloid and tau Alfonsg Ffsuard_o—VaId_ez, Douglas Mental
) X - . ) : Health University Institute, Centre for
02:00 || and its association with plasma biomarkers in MR AR TTH —eREl BsS A8 LaTRRIB
reclinical Alzheimer's disease ”.LWCIDU onWb hebnyon og 16TDINDIU
P ' Disease(StoP-AD), Montreal, QC, Canada
Proteome-wide analyses Identifies Plasma M'Cha?I R. Duggan, L aboratory of
. : Behavioral Neuroscience, National
02:15 || Immune Regulators of Amyloid-beta . . . .
roaression Institute on Aging, National Institutes of
prog Health, Baltimore, MD, United States
02:30pma || ~. .
02:55 pm Discussion
02:55pm®
03:10 pm Awards Ceremony
03510 pma Concluding Notes HAI2024 Executive Committee
03:15pm
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HAI 2024 ABSTRACTS

Wednesday, January 17, 2024 - 08:30 am - 09:35 am

Podium Session

SESSION I: Tracer Discovery and Biomarker Optimization

CHAIRS: Julie Price, Sandra Sanabria Bohorquez

Julie Price, Massachusetts General Hospital,
Boston, MA, United States

08:30am & | SESSION I: Tracer Discovery and Biomarker
09:35am | Optimization

Sandra Sanabria Bohorquez, Genentech, South
San Francisco, CA, United States

08:30 | Introduction Chairs

08:35 || Discovery and preclinical development of Vokali | Dreyfus | Chevalier | Afroz | Charmey |
[L8F]ACI-19626, a first-in-class TDP-43 PET Clavel | Rathnam | Melly | Jaquier | Kroth | Luthi-
tracer Carter | Pfeifer | Kosco-Vilbois | Seredenina

08:50 || Bridging the gap between SUVR and DVR for
[L8F]MK6240 by correcting for tracer clearance | Mohanraj| Carson |Hillmer | Honhar
in tissue: A simulation study

09:05 | PET Spatial extent as a sensitive beta-amyloid | Farrell | Thibault|Becker | Price | Hanseeuw |
&)oN&dLDi |ri FUDALR)A&t 1ol D)NDGU C)JUDeUDd Buckley | Jacobs | Chen | Sperling | Johnson

09:20 | Optimizing the detection of whole-brain tau-
related cognitive decline in mild cognitive
impairment

St-Onge | Pichet Binette | Chapleau | Breitner |
Villeneuve

09:35 | KEYNOTE: Targets and radioligands for PET

: . ) ) Paolo Zanotti-Fregonara
imaging of neuroinflammation

9:35 || Discussion
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Vokali, Efthymia

Discovery and preclinical development of [18F]ACI-19626, a first-in-class TDP-43 PET
tracer

Efthymia Vokali*, Nicolas Dreyfus!, Elodie Chevalier!, Tariq Afroz!, Dorian Charmey', Mathieu Clavel’,
Monisha Rathnam?, Tania Melly!, Thomas Jaquier’, Heiko Kroth!, Ruth Luthi-Carter!, Andrea Pfeifer!, Marie
Kosco-Vilbois!, Tamara Seredenina

1AC Immune SA, EPFL Innovation Park, Building B, 1015, Lausanne, Switzerland

Background: Intracellular aggregation of TDP-43 is found as primary neuropathology in amyotrophic lateral
sclerosis (ALS), limbic-predominant age-related TDP-43 encephalopathy (LATE), in 50% of patients with
frontotemporal dementia (FTD), and is present as co-pathology in other neurodegenerative diseases, including
1OTDNDIU CJUD&UD u @uyuDAUY)ED gtw|C o INéRA &joNeéiLDil 6§ »@ -43 pathology are currently not available.
Direct detection of TDP-43 aggregates holds promise for unraveling the pathobiology of disease and for improved
diagnosis, patient stratification and assessment of therapeutic efficacy in clinical trials.

Methods: Using our Morphomer® small molecule library of brain-penetrant and beta sheet binding compounds,
JAjVjeL T)YU FDaD |CDrRYjgIDC wUjnA Fay Dyl aoe)n NéyDijéty 2eC|oa)nc)nH énc emotieC|onie T T+ e00&+0 FDID wUDC U6
assess binding affinity and target engagement on FTLD-TDP brain samples, and selectivity over other
aggregation-¥ioriD FioyDjnU on 1@ &nc &l ]iUorU C)UDeUD w@uy)UuaDd. Brain pharmacokinetic profiles were
obtained in mice, followed by assessment of brain uptake, distribution and washout for selected 18F radiolabeled
compounds in non-human primates (NHP).

Results: Rational drug design and medicinal chemistry optimization enabled the development of the TDP-43
tracer, ACI-19626. This compound has high affinity binding (low nM Kd) for human brain-derived aggregated TDP-
43 and can differentiate FTLD-TDP type A and B patient samples from age-matched controls. ACI-19626 displays
selectivity for TDP-43 over Abeta, Tau and alpha-synuclein aggregates, and no binding to common off-target
proteins, including monoamine oxidase A and B. In NHPs, [*®®F]ACI-19626 has a rapid brain uptake and fast and
complete washout, a profile suitable for brain PET imaging.

Conclusions: [*®F]ACI-19626 was identified as a potential first-in-class TDP-43 PET tracer and selected for
evaluation in a First-in-Human study based on its excellent affinity, selectivity and pharmacokinetic properties.
[®F]ACI-19626 has the potential to detect and monitor the progression of TDP-43 pathology in brains of living
patients with TDP-43 proteinopathies such as ALS, FTLD-TDP, AD and LATE.

Keywords: TDP-43, PET tracer, FTLD-TDP, ALS, biomarker
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Honhar, Praveen

Bridging the gap between SUVR and DVR for [18F]MK6240 by correcting for tracer
clearance in tissue: A simulation study

Prastik Mohanraj!, Richard E Carson!, Ansel T Hillmer!, Praveen Honhar!

Yale PET Center, Radiology and Biomedical Imaging, Yale University, New Haven, CT, United States

SUVR is a biased estimator for DVR due to time dependent effects of tracer clearance, confounding its
interpretation as a measure of target concentration and posing challenges for data harmonization across
different SUVR time-windows. Recently, a method that corrects this bias in SUVR-without need for PET data
outside SUVR time-window, was developed for tracers well-described by one-tissue or simplified reference
region-based kinetic models[1]. The correction takes the form:

SUVRC = SUVR/[].-[ ref/k2,ref+SUVR rt/(k2,ref Rl)]

(SUVRc:corrected SUVR, karef: population-based k. parameter of the reference region, [ rer.[ ]: Clearance rates of
the tracer from the reference and target tissues,R:=1). This work adapts the correction for [®*F]MK6240acorrecting
the SUVR acquired at different time-windows to the corresponding SRTM2 DVR value(ref=Cerebellum).

Based on data from Guehl et al.[2], simulated plasma input functions (with different tracer clearance rates during
SUVR window[ ]) and time activity curves (TACs) were generated to approximate kinetics in different brain
regions and MCI/AD individuals. TACs corresponding to a higher binding potential(BPo) for misfolded tau were
also generated by varying ks/ka ratio to [1-2.25] times the mean values reported in Guehl et al[2]. SUVR
measurements across different time-windows showed a mean positive bias ([10-20]% of SRTM2 DVR) in the
temporal lobe and hippocampus which was significantly reduced in magnitude ([2-7]%,p<0.00001,paired t-test for
bias magnitude) by SUVRc(Figl). Similar performance for SUVRc was observed for simulations with higher
BPno(Fig2). V)iéttty ea (DFLJAE DU gotU|Nwe YJonU AONFWYAR UID -oTDMU d value for the group difference between a
baseline-tau cohort(n=36, SUVR time-window=110-130 min) and a higher-tau cohort(n=36, SUVR time-window=70-
0a Ny UToFDC UeuID - oTDrU d value for SUVR was [30-60]% lower that than the corresponding values for DVR;
this bias was reduced significantly for SUVRc(Fig3). SUVRc can, therefore, help harmonize multi-center SUVR
values acquired across different time-windows.

[1]: Honhar, P.et al. JCBFM 2023.1n Press.https://doi.org/10.1177/0271678X231196804

[2]: Guehl, N.et al. EINMMI 2019.46(10):2099-2111
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Hippocampus, Time-Window: 70-90 min
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Fig 2: Heatmaps quantifying the bias in SUVR (left column) and corrected SUVR [right column] for the hippocam pus {top)
and temporal lobe {bottorn). The simulations were performed over varying levels of tracer dearance rate in plasma during
SUVR time window (B, x-axis) and binding potential levels (8P, , y-axis).
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Cohen’s d of group differences between cohorts of baseline tau binders (SUVR Time Window:;
110-130 min) and high tau binders (SUVR Time Window: 70-90 min)
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Fig 3: Simulations |20 replicates) showing Cohen's o effect size measure for SRTM2 DVR |gold standard). SUVR and correctad
SUVR in the temporal lobe [top} and hippocampus (Eottom). Coben's o was computed across baseline {based on Guehl

et al. [2], n-36 per replicate, SUVA time windavs: 110 130 min) and high tau in-36 per replicate, SUVK time window:
70-%0 min} bincers, Results show that the effect sizes are much lesser for SUVR but can be recovered by using corrected
SUVR.
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Farrell, Michelle

PET Spatial extent as a sensitive beta-éN+6]C &|6N&ALD{ Ji FiDALR|A&L 1ol DJNDiU
disease

Michelle E. Farrell', Emma Thibault!, J. Alex Becker!, Julie C. Price!, Bernard J. Hanseeuw'?, Rachel F.
Buckley24, Heidi I.L. Jacobs!, Charles Chen!, Reisa A. Sperling®?, Keith A. Johnson'?

'Massachusetts General Hospital, Harvard Medical School, Boston, MA, United States
29()jHTeN 3 OoNDmU [oUF)yely [eiceiCabgAEt uAToot) 960Yong q g %:n|UDCuyeydl
3Clinigues Universitaires Saint-Luc, Université Catholique de Louvain, Brussels, Belgium
“Florey institute of Neuroscience and Mental Health, Melbourne, Australia

Background: Recent anti-Ar trials suggest that intervention may be most successful when applied early in
preclinical AD, when Ay is spreading but tau pathology remains limited. Since Ay is often not yet widespread
throughout the neocortex during this early stage, standard Ay -PET measures of average neocortical burden may
be suboptimal. We developed a spatial extent-based Ay -PET metric to sensitively measure spreading Ar and
tested its meaningfulness in preclinical AD for predicting Ay -related tau proliferation and cognitive decline.

Methods: We included 261 clinically-normal older adults from the Harvard Aging Brain Study (HABS) with
longitudinal Pittsburgh Compound-B (PIB)-PET, cognition, and flortaucipir (FTP)-PET. Neocortical (NEO) Ar was
guantified using average DVR (AVG) and spatial extent (EXT), the proportion of NEO with elevated PIB (Figurel). We
evaluated the relationship between AVG and EXT and used linear mixed-effects models to assess each metrics
prediction of future change in cognition (Preclinical Alzheimers Cognitive Composite: PACC) and tau proliferation
(FTP SUVR) in the medial temporal lobe (MTL) and temporal neocortex (TEMP).

Results: EXT began rising above its detection threshold (Figure2) before AVG, and identified which AVG-
participants would become AVG+ in the next 5 years with 95% sensitivity and 99% specificity. Elevated PIB was
detected throughout the neocortex (widespread EXT) at moderate AVG (1.44DVR/62CL), resulting in the
classification of 3 phases (Figure2B): EXT-, EXT+ (spreading Ar) and EXT++ (widespread Ar ). Baseline EXT was a
stronger predictor of change in PACC and both MTL and TEMP FTP SUVR than AVG (Figure3A), with differences
from EXT- detected in both EXT+ and EXT++ individuals (Figure3).

Conclusion: Our spatial extent-based metric was more sensitive to early Ay deposits and may be more salient to
Arsrole in preclinical AD than a conventional neocortical average. While replication is needed, the spreading
EXT+ phase may be an ideal target for prevention trials.

A Neocortical (NEQ) Mask
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clobal AR burden. B) We derived separate
signal-to-noise thrasholds for Af pasitivity in
each ROI using gaussian mixture modaling. C)
The 42 Desikan-K#liany atlas ROIs in the NEO
a2ggregaie vary greatly in szze (-60-2000
voxeis), so computaton of both AVG and EXT
were walghted by the number of voxels in each
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Villeneuve, Sylvia

Optimizing the detection of whole-brain tau-related cognitive decline in mild cognitive
impairment

Frédéric St-Onge'?, Alexa Pichet Binette®, Marianne Chapleau*, John CS Breitner?®, Sylvia Villeneuve?°®

!Integrated Program in Neuroscience, Faculty of medicine, McGill University, Montreal, QC, Canada
“Research Center of the Douglas Mental Health University Institute, Montreal, QC, Canada

*Clinical Memory Research Unit, Department of Clinical Sciences, Lund, Sweden

“*Faculty of medicine, University of California San Francisco, San Francisco, CA, United States
*Department of Psychiatry, Faculty of medicine, McGill University, Montreal, QC, Canada
®McConnell Brain Imaging Centre, Montreal Neurological Institute, Montreal, QC, Canada

Background: gJtC AGHAJYIED INF&JINDAY ug z ujDFIDUDAYU & AlijyJA&t DY&AD Ji UTD AtjrjAét CDEDLOFNIDIAY 64 1o TDJNDU
disease (AD). At this point, tau pathology is often apparent in brain regions outside the medial temporal lobe. Yet,
studies associating cognition and tau pathology are often restricted to regional measures like a temporal meta-
ROI. As an alternative, we examined two different regional threshold methods and their association with cognitive
impairment.

Methods: We investigated 132 Ar + ADNI participants with MCI having at least one Ar and one tau-PET scan. We
graded whole-brain tau deposition using spatial extent indices (SEls) that counted the number of brain regions
with tau deposition that exceeded specific thresholds. We compared two thresholding methods: Gaussian
Mixture Models (GMM) based on the full ADNI cohort (n=832) or >2 SD from cognitively unimpaired (CU) Ar -
participants (Fig.1). Using four composite measures of performance and decline in memory, executive
performance, language and visuospatial abilities, we also compared the gain in variance explained by each SEI
method against a classical temporal meta-ROI.

Results: Thresholds derived from CU Ay - participants were more strongly associated than GMM thresholds with
outliers in the distribution of tau SUVR (Fig 1). However, the GMM SEI explained more variance in executive
functioning performance both at baseline (Z = -3.105, p < 0.001) and decline (Z=-1.701, p = 0.04); and also in
language performance at baseline (Z=-1.795, p = 0.04) (Fig 2) compared to the temporal meta-ROI. The SEI derived
from CU Ay - participants did not explain more variance than the GMM-SEI.

Conclusions: Multi-domain deficits in MCI occur with tau spreading outside of the temporal lobe. Shifting away

from continuous temporal meta-ROI and CU Ab- threshold methods for GMM-based spatial extent index
approaches could help optimize the detection of cognitive deficits in MCI.
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Figure 1 — Comparison of spatial extent approaches. A) The percent difference in thresholds for tau-PET
positivity across brain regions derived from applying GMM on the whole ADNI sample or by a criterion of > 2SD from
the mean of CU Ap- participants. Thresholds from the GMM approach averaged 0.10 SUVR higher than the 2SD
method. The small sphere in the medial view of the brain represents the amygdala. B) Correlation between
thresholds from the GMM and the 2SD CU Af- methods. C) Correlation between the regional thresholds derived
from the GMM and the range (max-min) of SUVR values in all regions. D) Correlation between the regional
thresholds derived from the 2SD CU A method and the range (min-max) of SUVR values in all regions. In all three
panels, each point corresponds to a brain region, with the colour representing their Braak stage and the shape, the

left or the right hemisphere (**: P < 0.01, *** P < 0.001).
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Figure 2 - Comparison of tau quantification approaches on association with cognition. Association
between temporal meta-ROI SUVR (top row), spatial extent index derived from GMM (middle row) and
spatial extent index derived from CU Af thresholds (bottom row) with (A) Executive composite at
baseline, (B) Executive composite score decline and (C) Language composite score at baseline. Simple
and standardized j coefficients, adjusted R? and AIC, controlled for age sex and education, are shown on
the graphs. The P-value of models are indicated next to the simple bela coefficients. (**: P < 0.01, ™ P <

0.001) Results remained significant after a multiple comparison false discovery rate (FDR) correction.

Keywords: Tau-PET, whole-brain, Mild cognitive impairment, cognitive impairment

HAI2024 - 74




Zanotti-Fregonara, Paolo

KEYNOTE: Targets and radioligands for PET imaging of neuroinflammation

Paolo Zanotti-Fregonara

NIH, Bethesda, MD, United States

This methodological talk will provide an overview of some
of the most commonly used PET radioligands to image
neuroinflammation, and the challenges associated with
their use. The 18-kDa Translocator (TSPO) protein has been
synonymous with imaging inflammation for decades.

TSPO expression is associated with activated microglia
but is also present in activated astrocytes and endothelial
cells. One of the main challenges in TSPO imaging is the
presence of the rs6971 polymorphism. This polymorphism

causes a single amino acid substitution in the TSPO
protein, which affects the binding affinity of the

radioligands. Consequently, inter-subject comparisonsin

PET studies cannot assume that binding affinity is

consistent across all subjects. Efforts are underway to
synthesize radioligands that are insensitive to the rs6971

polymorphism.

Cyclooxygenase-1 and 2 (COX-1and COX-2) are enzymes
involved in the production of prostaglandins, which play a

role in inflammation. While COX-1is constitutively

expressed in the brain, COX-2 is induced by inflammatory
stimuli. This talk will present two new radioligands for
COX-1and COX-2 developed at the NIH, and their initial

validation in humans.
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Paolo Zanotti Fregonara, MD, PhD, is a nuclear medicine
physician who works as a Staff Scientist in the
Molecular Imaging Branch of the National Institute of
Mental Health in Bethesda, Maryland.

Dr. Zanotti earned his MD degree from the University of
Milan, Italy, and his PhD from the University of Paris,
France. He has held clinical and academic positions in
France and in the United States, as an Assistant and
Associate Professor of Biophysics and Nuclear Medicine
at the Universities of Paris and Bordeaux, and as the
Director of the PET core at Houston Methodist Research
Institute in Houston, Texas.

Dr. Zanotti specializes in PET kinetic modeling and
dosimetry.

His kinetic modeling research focuses on the validation
of new radioligands using animal models, in healthy
volunteers, and in patients with brain or peripheral
diseases. In particular, he has worked on the initial
validation of inflammation radioligands for various
targets such as TSPO, COX-1, and COX-2, the
methodology for radioligand quantification, and
subsequent clinical application in patients with
neuropsychiatric diseases.

In dosimetry, his work led to the establishment of new
standard values for fetal 18F-FDG dosimetry.
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Vanderlinden, Greet

1 Longitudinal synaptic loss follows tau PET Braak staging in vivo and supports
local neurodegeneration by tau accumulation in stages IlI-VI

Greet Vanderlinden?, Michel Koole!, Mathieu Vandenbulcke?34, Koen Van Laerel2°

!Nuclear Medicine and Molecular Imaging, Imaging Pathology, KU Leuven, Leuven, Belgium
2L euven Brain Institute, Leuven, Belgium

*Neuropsychiatry, Research Group Psychiatry, KU Leuven, Leuven, Belgium

“Department of Geriatric Psychiatry, University Hospitals UZ Leuven, Leuven, Belgium
*Division of Nuclear Medicine, University Hospitals UZ Leuven, Leuven, Belgium

PET-based staging of tau accumulation in AD has high correspondence with pathology-based Braak
classification. In aMClI, tau and synaptic density show a regional negative correlation, especially in the
hippocampus in early stages. To assess whether longitudinal synaptic density loss follows tau seed-based distant
spreading and/or local accumulation, we investigated their 2-year progression in vivo according to Braak staging.

Thirty aMCI patients (73+8yrs, 10M/20F, MMSE 21-30, 28 Ar +/1Ar -/lunknown) and 26 cognitively unimpaired
subjects (CU) (69+9yrs, 14M/12F, MMSE 28-30, 4Ay +/22Ar -) underwent [®F]JMK-6240 and [*C]JUCB-J PET at
baseline and 19 aMCl patients underwent 2-year follow-up imaging. [®*F]JMK-6240 and [*C]JUCB-J SUVR was
calculated (referenced to inferior cerebellar cortex and centrum semiovale, respectively) and PVC was applied.

Compared to CU, at baseline aMClI patients showed higher [8F]MK-8eda &JiiCJiH i étt 6 9ueél- UyerdU wit Fragaduy
with largest effect size (ES) in early Braak I-1ll (medial temporal) regions, while [*CJUCB-J binding was only
significantly lower in Braak Il (hippocampus) (p=0.005) (Figl; Fig2A,B). Longitudinally, aMCl showed increased
[(F]MK-8eba aJiC)nH |i &tk Oieel: DYerDU witt FLagaaeulpIADTY §oi 9iéél: *-1l showing a saturation effect.
Homogeneous tau increases were present in Braak ll1-VI, consistent with the hypothesis that in late Braak stages,
local replication is the main process controlling the rate of tau deposition. [*C]JUCB-J binding decreased
UjAn)gIAeny |n et Oieel TDAjonU wit FragaaduyF|yT tedADOY Du |i Qigél "™ énc UNeétD TONGHADADoWU CDAIDEUDU Ji
Braak IlI-VI (Figl; Fig2C,D).

These findings show that tau accumulation reaches a plateau in early Braak stages already in the MCI stage of AD.
Whereas synaptic density decreases up to 2 years later in the disease progression, it follows tau Braak stage

progression with remarkable spatial accuracy and its homogeneous change at higher Braak stages is consistent
with regional rather than distant effects.
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Figure 1. Volume-of-interest-based analysis.
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Figure 2. Voxel-based analysis.
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Jang, Hyemin

Plasma A1 42/40 ratio, GFAP, and NfL across the neurodegenerative diseases:
cross-sectional and longitudinal study in a large multi-center cohort

Hyemin Jang?, Jun Pyo Kim'!, Daeun Shin!, Heejin Yoo', Eun Hye Lee!, Jihwan Yun', Duk L. Na', Hee Jin
Kim?, Kaj Blennow?, Henrik Zetterberg?®, Sang Won Seo!

'Samsung medical center, Seoul, South Korea
2Seoul National University Hospital, Seoul, South Korea
$Gothenberg University, Gothenberg, Sweden

Background: We assessed the feasibility of plasma Ab42/Ab40, GFAP and Nfl determined using a SIMOA method
as a useful biomarker of Abeta PET status in a large Korean cohort.

Methods: A total of 1878 participants belonging to five groups, Alzheimer's disease dementia (ADD, n=445),
amnestic mild cognitive impairment (aMCl, n=695), cognitively unimpaired (CU, n=391), subcortical vascular
cognitive impairment (SVCI, n=161), and frontotemporal dementia (FTD, n=79) were included in this study. Plasma
Ab40, Ab42, GFAP and Nfl were quantitated using a single molecular array (SIMOA) method. We performed
receiver operating characteristic (ROC) analysis to develop the cutoff of Ab42/Ab40, GFAP and Nfl and
investigated its performance predicting centiloid-based PET positivity (PET+).

Results: Plasma Ab42/Ab40 were lower for PET+ individuals in ADD, aMCl, CU, SVCI and FTD (p<0.001). Plasma
GFAP were higher for PET+ individuals in ADD, aMCl, CU, SVCI (p<0.001) and FTD (p=0.0033). Plasma Nfl were
higher for PET+ individuals in aMCl and CU (p<0.001). In the group of CU, aMCl and ADD groups, plasma Ab42/Ab40
predicted PET+ with an area under the ROC curve (AUC) of 0.789 at a cutoff of 0.0058. When adding age, APOE4
and diagnosis, the AUC significantly improved to 0.869. In the same group, plasma GFAP and Nfl predicted PET+
with an AUC of 0.822 and 0.627 at a cutoff of 123.5 and 22.85, respectively.

Conclusion: Plasma Ab42/Ab40 and GFAP, as measured by SIMOA method, showed good discrimnating
performance based on PET positivity.

Key words: Biomarker, Alzheimer's disease, Amyloid, Plasma, Ab42/Ab40, GFAP, Nfl, SIMOA

Keywords: Plasma biomarkers, Ar 42/40 ratio, GFAP, NfL, prognosis
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Schwarz, Christopher

Publicly available software and FTP calibration data for CenTauR tau PET
standardization

Christopher G. Schwarz!, Scott A. Przybelski*, Carl M. Prakaashana!, Vincent Doré?, Victor L. Villemagne3,
Antoine Leuzy*, Matthew L. Senjem?, Val J. Lowe!, Jeffrey L. Gunter!, Kejal Kantarci*, Prashanthi Vemuri',
Jonathan Graff-Radford!, Ronald C. Petersen’, David S. Knopman!, Clifford R. Jack'

'Mayo Clinic, Rochester, MN, United States

Austin Health, Melbourne, Australia

*University of Pittsburgh, Pittsburgh, PA, United States
*Lund University, Malmd, Sweden

Background: The CenTauR project provides universal quantitative measurement scales and regions-of-interest
(ROIs) for standardizing tau PET quantification across tracers and pipelines. It released ROIs for use with SPM8,
but no public calibration datasets or software are available.

Methods: To create a dataset for calibrating arbitrary tau PET SUVR pipelines to CenTauRz units, we sampled 100
participants from the Mayo Clinic Study of Aging and ADRC. This includes: 50 participants with clinical dementia
with AD (confirmed amyloid positivity on Pittsburgh compound B) with exclusively amnestic phenotypes, and
paired 3T T1-weighted MRI and Flortaucipir (FTP) PET; and 50 age-and-sex-matched amyloid-negative cognitively
unimpaired participants. We de-identified and de-faced all images with mri_reface to allow easy-access public
distribution.

OD JNFtDNDRYDC YTD ™ go = Diy)to)C UyencCeicr FJFDynd FIUT UTD FwaALUTDC - Dii»éw=; regression constants to
compute CenTauRzacross this dataset. Next, we normalized the SPM8-based ROIs to higher resolution MNI152-
nonlinear and Mayo Clinic Adult Lifespan Template (MCALT) spaces using SPM12. We implemented a SPM12-based
pipeline that measures SUVR in MRI space with tissue-class masking and population-matched MCALT templates
and priors. We calculated SUVR across the calibration dataset and calibrated the pipeline to CenTauRz units using
the measurements from the canonical SPM8 pipeline on the same images using Deming linear regression.

Results: Agreements between the proposed SPM12- and the standard SPM8-based pipelines were extremely high
for all ROIs (R*>0.98, Figure 1). The warped ROIs mapped well onto the higher-resolution template spaces (Figure
2).

Discussion: The FTP calibration dataset, automated software to compute CenTauRz and SUVR for all tracers, and
CenTauR ROIs in higher-resolution template spaces will be publicly available at https://www.gaain.org/centaur-
project. The software will be updated to also compute CenTauR values when those regression constants are
released. These tools will facilitate the development and calibration of alternative pipelines for measuring in
universal CenTauR and CenTauRz units.
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Figure 1: Calibration of our proposed SPMWM13-based pipeline to CenTauR; units from the canonical 5PME pipeline, using our
proposed FTF calibration dataset, The Universal mask was constructed by the CenTaul project from the intersection of six
tracer-specific masks, The additionsal 4 subregions were defined within the constraints of the universal mash:
MlesialTermparal: entachinal, parahippecampus and amygdala: MetaTemporal; enterhinal, parahippocampus, amygdala,
fusiform, inferior and middie temporal gyri; TemporoParietal: bankssts, cunews, inferior-superior parietal, inferior-middle-
superiar temporal, istmesscingulate, lateral occipital, lingal, pasterior cingulate, precuneus and superior marginal; Frantal;
caudate middle frantal, precentral, restral middie frontel, superior frontal. We share the dataset and bath fully autemated,
pre-calibrated pipeline: publicly on GAAIN.orng.
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CenTauR Universal ROI In cancnical SPM8 template space

CenTauR Universal ROT overlaid directly on mni_icbm152_t1_tal_nlin_asym_09¢

CenTauR Universal ROI warped to mni_icom152_t1_tal_nlin_asym_09c with SPM12

11 with SPM12

Figure 2: The original CenTauR ROIs are defined In SPMS8’s version of MNI template space, Used directly, they are
Incompatible with higher-dimensional MNI152 template spaces (localized more subcortically than intended). We warped
them to MNI152-nonlinear and MCALT template spaces using SPM12, and we provide these files on GAAIN, org for use in
pipelines with higher-dimensional spatial normalization.

Keywords: CenTauR,tau PET,Flortaucipir,standardization,harmonization
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Lee, Eun Hye

The impact of metabolic health on the relationship of obesity with and
1161 DJNDRU encC eeUAM &l NédLDil

Eun Hye Lee!, Heejin Yoo'?, Young Ju Kim*2, Bo Kyoung Cheon'?, Kichang Kwak?, Yeo Jin Kim?, Seungho
Ryu*, Yoosoo Chang*, Hyemin Jang“#®, Jun Pyo Kim!, Hee Jin Kim"2¢7 Duk L Na2, Sung Hoon Kang*8,
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*Department of Neurology, Kangdong Sacred Heart Hospital, Seoul, South Korea

“Center for Cohort Studies, Total Healthcare Center, Kangbuk Samsung Hospital, Sungkyunkwan University School of
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*Neuroscience Center, Samsung Medical Center, Seoul, South Korea
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'Department of Health Sciences and Technology, SAIHST, Sungkyunkwan University,, Seoul, South Korea
8Department of Neurology, Korea University Guro Hospital, Korea University College of Medicine, Seoul, South Korea
*Department of Intelligent Precision Healthcare Convergence, Sungkyunkwan University, Suwon, South Korea

We aimed to investigate the effect of metabolic health on the association between obesity and amyloid positivity
or severe white matter hyperintensities (WMH).

We recruited 1,736 non-CONDAWC Faaya|Feryl eADC 300 +De FT6 wiiCDIFDAY! ; PET scan. They were
categorized by BMI: <18.5kg/m2 (underweight); between 18.5kg/m2 and 25kg/m2 (normal weight); ¥25kg/m2
(obese). Each group was divided into metabolically healthy and unhealthy groups based on ATP-III criteria.

Ar positivity was defined as Ar PET centiloidnead puDEDD Oq [ FéU CDg|RDC el yEaNN FOIEDnAMEGenc xeONN
deep WMH. Data on plasma glial fibrillary acidic protein (GFAP) levels, hippocampal volume (HV), and clinical
dementia rating scale sum of boxes (CDR-SOB) were collected.

Logistic and linear regression analyses were performed using BMI status groups as predictors for Ar positivity,
severe WMH, and plasma GFAP, controlling for potential confounders. To examine the interaction between BMI
status and metabolic healthiness, regression analyses were performed with an interaction term of BMI
status*metabolic healthiness. Mediation analyses were performed to investigate the complex relationships
among aforementioned factors.

Being underweight increased Ar positivity risk (OR=2.37), whereas obesity decreased it (OR=0.63). The interaction
was significant for obesity and metabolic healthiness on Ay positivity (p for interaction<0.001), but not for
underweight versus normal weight. For severe WMH, being underweight had no effect, but obesity increased odds
(OR=1.69) without significant interaction between obesity and metabolic healthiness.

Being underweight predicted higher plasma GFAP (r =0.190, p=0.048), whereas obesity was associated with lower
levels (r =-0.115, p=0.001) with no significant interaction between obesity and metabolic healthiness.

Mediated analyses of Ay -positivity mediated pathways found that being underweight was associated with lower
HV and higher CDR-SOB, while obesity showed the opposite effect.

The protective effects of obesity on Ay positivity are different according to metabolic healthiness and being
underweight is a risk factor for Ar positivity regardless of metabolic healthiness.

Keywords: BMI, Metabolic health, Amyloid PET, Vascular marker, GFAP
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Distinct effects of cholesterol profile components on Amyloid and Vascular
burdens

Sung Hoon Kang*?, Heejin Yoo?, Jun Pyo Kim?, Sang Won Seo?

'Department of Neurology, Korea University Guro Hospital, Korea University College of Medicine, Seoul, South Korea
?Department of Neurology, Samsung Medical Center, Sungkyunkwan University School of Medicine, Seoul, South
Korea

Background: Cholesterol plays important roles in  -amyloid (Ar ) metabolism and atherosclerosis. However, the
relationships of plasma cholesterol levels with Ar and cerebral small vessel disease (CSVD) burdens are not fully
understood in Asians. Herein, we investigated the relationships between plasma cholesterol profile components
and Ar and CSVD burdens in a large, non-demented Korean cohort.

Methods: We enrolled 1,175 non-demented participants (456 with unimpaired cognition [CU] and 719 with mild
ABHRIYED INF&JTNDR LG =Ny 8ADC » 60 +D&t) FTo wiCDGFDRY! ; PET at the Samsung Medical Center in Korea. We
performed linear regression analyses with each cholesterol (low-density lipoprotein cholesterol [LDL-c], high-
density lipoprotein cholesterol [HDL-c], and triglyceride) level as a predictor and each image marker (Ar uptake on
PET, white matter hyperintensity [WMH] volume, and hippocampal volume) as an outcome after controlling for
potential confounders.

Results: Increased LDL-c levels (1 =0.014 to 0.115, p=0.013) were associated with greater A; uptake, independent
of the APOE e4 allele genotype and lipid-lowering medication. Decreased HDL-c levels (; =¢0.133 to ¢0.006,
p=0.032) were predictive of higher WMH volumes. Increased LDL-c levels were also associated with decreased
hippocampal volume (direct effect y =c0.053, p=0.040), which was partially mediated by A; uptake (indirect effect
r =c0.018, p=0.006).

Conclusions: Our findings highlight that increased LDL-c and decreased HDL-c levels are important risk factors
for Ay and CSVD burdens, respectively. Furthermore, considering that plasma cholesterol profile components are
potentially modified by diet, exercise, and pharmacological agents, our results provide evidence that regulating
LDL-c and HDL-c levels is a potential strategy to prevent dementia.

Keywords: LDL-c, HDL-c, r -Amyloid-r (Ar), white matter hyperintensity (WMH), hippocampal volume
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Chun, Min Young

Amyloid pet positivity in Korean Dementia Syndromes: in relation to diagnosis,
age, and Apoe genotypes

Min Young Chun'?®, Hyemin Jang!, Jihwan Yun!, Jun Pyo Kim!, Sook-young Woo*, Sang Won Seo!

'Department of Neurology, Samsung Medical Center, Sungkyunkwan University School of Medicine, Seoul, South
Korea

?Department of Neurology, Yonsei University College of Medicine, Seoul, South Korea

*Department of Neurology, Yongin Severance Hospital, Yonsei University Health System, Yongin, South Korea
“Biostatistics Team, Samsung Biomedical Research Institute, Seoul, South Korea

Background: Ethnicity-specific characteristics of amyloid-r (Ar) should be considered when recommending Ar
therapies for various populations. We aimed to investigate the prevalence of Ay positivity (+) and longitudinal
trajectories in dementia syndromes in the Korean population.

Methods: We included 6,634 participants with Ay PET scans in Korea and followed 4,808 participants
longitudinally. They were diagnosed with Alzheimers disease-related cognitive impairment (ADCI), subcortical
vascular cognitive impairments (SVCI), or frontotemporal dementia (FTD) and further categorized into three
cognitive stages: cognitively unimpaired (CU), mild cognitive impairment (MCI), and dementia. We estimated Ar (+)
frequencies using the Clopper-Pearson method. Multivariable logistic regression assessed the odds of Ay (+) in
relation to age, sex, education, and APOE genotype.

Results: In the cross-sectional study, we found the odds of Ar (+) among ADCI participants as follows: CU, 21.0
[95% CI18.9023.2]; MCI, 49.1[47.3050.9]; and dementia, 80.5 [78.3082.5]. In SVCI, the odds were: CU, 20.0 [12.3a
29.8]; MCl, 34.0 [28.2040.0]; and dementia, 40.1[34.2046.2]. For FTD, the odds were 13.1[8.6a18.9]. Additionally,
among ADCI participants, Ar (+) prevalence increased with age in the non-demented group (CU: odds 1.10; and
MCI: 1.03) and decreased with age in the dementia group (odds 0.95). In contrast, SVCl and FTD had more Ay (+)
with increasing age. The APOE r4 allele was a significant risk factor for Ay (+) in all cognitive stages of ADCl and in
the MCI and dementia groups of SVCI. In the longitudinal study involving ADCI participants, sex and APOE
genotypes significantly affected Ar (+) participants but not Ar (o) participants, while education levels had an
impact on both Ar (+) and Ar (@) participants.

Conclusions: Our results enhance understanding of Ay (+) associations with age, sex, educational levels, and APOE
genotype among the Korean population, suggesting ethnicity-specific applicability of Ar-targeted treatments and
prevention.

Keywords: Amyloid PET, Korean, Ethnicity, Cognitive trajectory
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Shaaban, C. Elizabeth

Toward more representative estimates of the effect of tau on cognition

C. Elizabeth Shaaban!, Yingyan Wu?, Zachary J. Kunicki®, Danai Chasioti4, Douglas Tommet?, Adea Rich?,
Hwamee Oh3, Thomas K. Karikari‘, Ann D. Cohen?, Brian J. Loprestit, Victor L. Villemagne!, M. Maria
Glymour®, Richard N. Jones®

'University of Pittsburgh, Pittsburgh, PA, United States

2University of California, Los Angeles, Los Angeles, CA, United States
*Brown University, Providence, RI, United States

*Indiana University, Indianapolis, IN, United States

*Boston University, Boston, MA, United States

Introduction: Alzheimer Disease (AD) clinical trial samples are highly selected. It is unknown if the hypothesized 1 -
amyloid (Ar), tau, and cognition relationships motivating current AD drug trials exist in community samples.

coefficients and 95% confidence intervals for the association of plasma p-tau 181 with a composite memory
score, ADNI-MEM, 2 years later (adjusting for baseline memory) across 3 Ay PET-based inclusion criteria:
TRAILBLAZER-ALZ trial (donanemab, set at Ay >36 centiloids (CL)); ENGAGE/EMERGE trial (aducanemab, Ay >25 CL
based on the CL of a positive visual read); and Ar only (Ar =15-50 CL based on a balance of thresholds for detecting
cognitive decline prior to tau-driven decline). Estimates were weighted to a population-representative US older
adult sample using the Health and Retirement Study (HRS) / Aging, Demographics, and Memory Study (ADAMS) via
inverse odds weights based on age, cognitive diagnosis, MMSE score, sex, education years, race/ethnicity, and
APOEA4.

Results: After weighting, the covariate balance plot showed evidence of covariate balance between ADNI and
HRS ADAMS, with all weighted estimates except APOE4 status falling within the |0.25| range. Greater P-tau 181 was
associated with poorer memory 2 years later; effect sizes were small and statistically consistent across
alternative Ar inclusion criteria (weighted  =-0.0034 to -0.0007). Associations were only significant when the
total sample was used suggesting this may be due to sample size.

Discussion: Effect size estimates for associations of tau with change in memory over two years were statistically
consistent in the expected direction, but imprecise enough that no effects, or effects in the opposite direction,
cannot be ruled out in the sample weighted to look more like the community. More testing is needed to confirm
detection of these effects in a public health relevant general population of older adults.
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Takle 1. Baseling charactenslics for participants from survey weighted HRES ADAMS,
_urmeasighted ADNI, and inverse odds weighted ADNI data (N = 356 and N = 813 respectively)
Dataset

HRS ADAMS, unweighted ADNI N weighted ADNI,

M= 356" = §13" MW=813"
Agea Tr.9{4.9] TE.3[4.7) TTA{4.8)
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‘White: A5T {80.2%) TE2 {83.7%) T8 (B4.5%)
Black 32 {B.0%) a1 {3.8%) 35 4.4%)
Citiar 7 1.8%) 20 {2.5%) g (1.1%)
Ethnicity: Hispanic/Latino 17 (4.2%) 25 (3.1%) 12 {1.5%)
MMSE score 27.0{3T7) 27.113.2) 2T.5(3.0)
APDES allele carriar 114 {28.8%) 351 (40.79%) 272 {35.5%)
AP, centiloids 496 (46.4) 37.5(38.2)
Cognitive diagnosis
Mormal 334 (B4 2%} 300 (38.9%) G54 (B0.4%)
Bild cognilive impaimsent 43 (10.8%) a50443.1%) 105 {13.0%}
Demeniia £0 {4.9%) 163 {20.0%) 54 {6.6%)
hdean (SD0; n (%)
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Keywords: amyloid, blood biomarkers, generalizability, population-level, tau
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DiFilippo, Alexandra

8 Examination of synaptic density and neurofibrillary tau tangle burden in
cognitively unimpaired and impaired older adults

Alexandra DiFilippo!, Erin Jonaitis?, Gilda Ennis?, Max McLachlan!, Andrew McVea!, Brecca Bettcher’,
Mary-Elizabeth Pasquesi?, Nancy Davenport-Sis?, Nicholas Schulz?, Yer Thor?, Ethan Grover?, Todd
Barnhart?, Jonathan Engle?, Tobey Betthauser?, Sterling Johnson?, Barbara Bendlin?, Bradley Christian*?

'University of Wisconsin-Madison Waisman Center, Madison, WI, United States
2University of Wisconsin-Madison School of Medicine and Public Health, Madison, WI, United States

Background: Neurofibrillary tau tangle (NFT) accumulation is a defining characteristic of Alzheimer's disease (AD),
originating in the entorhinal cortex (ERC) before progressing into the hippocampus (Hp) and throughout temporal
cortex. AD-associated synaptic loss initiates within the Hp and extends into the neocortex. While the
accumulation of NFTs and loss of synapses both serve as robust indicators of cognitive impairment and
neurodegeneration, the precise interplay between these factors remains poorly understood. In this study, we
conducted PET imaging on older adults, with and without cognitive impairment, to investigate the relationship
between NFT burden and synaptic density in regions exhibiting early-stage NFT pathology.

Methods: Cognitively unimpaired (n = 63) and impaired (n = 31) participants were recruited from the Wisconsin
1@2:¢O|JUAGRU)R 2DA0H god 1teTD)NDGU ~tDeDAYOn UWCH enC AONNWA)W = oAR)YeD Uigunl Fel COWIN)RDC
through consensus conference. Brain imaging included structural MRI (PET registration, FreeSurfer parcellation)
and PET (["C]PiB: amyloid status, ["*F]MK-6240 SUVR10-90,ntcb: ROI NFT burden, [“C]JUCB-J DVRLeacn: Hp synaptic
CORUJWhy ~Dedloml AotiDieYon énc {nbedNoCD wiDC gotibteYonUT)p analyses.

Results: Data from N = 94 participants (Table 1) showed ERC NFT and Hp synaptic density to be highly correlated (r
=-.44, p<.001). Alinear model showed a strong relationship between ERC NFT and Hp synaptic density (R?=.19, p
<.001). A similar relationship between Hp NFT and Hp synaptic density was observed: r =-.49, p <.001; model p <
.001,R?=.24.

Conclusions: In a sample of participants with and without cognitive impairment , a pronounced inverse
relationship between NFT burden within regions of early tau accumulation in AD and hippocampal synaptic
density was observed. Fully understanding the local effects of NFTs on synaptic density and cognition will assist
in informing the neurotoxic effects of AD pathology and efficacy of therapeutic treatments.

Table 1
Participant demographics by cognitive status

Cognitivaly Linimgaired L [ Dementia
Participants () &a 20 11
Sext (F, %) 42, 7% &, 30% 3, 27%
Age (years) 69.6(7.1) 73.21(6.3} 78.615.5)
A+" (n, %) 23, 36% 15, 75% 10, 81%

Maore; Gontinuows venablas prasanted as maan [sfandard dawation), “A+ = amylold positive f global ["E)PIB DVAE = 1,19
Abbresiations: MCGY, mitd cogtees iImpairmant,
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Figure 1
Hp synaptic density with ERC (left) and Hp (right) tau burden

| Entortinal Cora [ | HpDoLarpUs [
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I : ! r-.rl:lI'Eu-rdan- ¥ 5 )

[FIME-5240 SUVRA]
MWote: Each datapeint depicts the ROI [1BFJMK-6240 SUVR and
corresponding Hp [11CJUCB-) DVR for each of the N=94 participants.
The linear models are shown in red with the 95% confidence band
shaded in grey. For ERC [18F]MK-6240 SUVR, the model is defined with
intercept = 1.025, 95% CI [0.99, 1.06] and slope =-0.046, 95% CI| [0.99,
1.06]. For Hip [18FIMK-6240 SUVR, the model is defined with intercept =
1.051, 95% CI[1.012, 1.091] and slope = -0.083, 95% CI [-0.113, -0.052].

Keywords: synaptic density, tau, PET
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Fernandez, Jaime

Association between plasma P-tau and cognition in the Alzheimer's disease
spectrum

Jaime Fernandez'®, Joseph Therriault*®, Arthur Macedo'?, Stijn Servaes'®, Tina Wang'®, Nesrine
Rahmouni'8, Etienne Aumont8, Ali Hosseini'8, Cécile Tissot"?#, Sulantha Mathotaarachchi'8, Jenna
Stevenson'®, Alyssa Stevenson'®, Tharick Pascoal*8, Nicholas Ashton'®, Andrea Lessa'®, Thomas
Karikari*8, Gallen Triana-Baltzer8, Hartmuth Kolb'?#, Henrik Zetterberg'®, Kaj Blennow'#, Pedro Rosa-
Neto'®

Translational Neuroimaging Laboratory, McGill Research Centre for Studies in Aging, Montreal, QC, Canada
2Lawrence Berkeley Laboratory, University of California, Berkeley, Berkeley, CA, United States

®Department of Psychiatry and Neurochemistry, Institute of Neuroscience and Physiology, The Sahlgrenska
Academy, University of Gothenburg, MéIndal, Sweden

kAU - otDAD 16nGong HOYJUAD of ~ UHAT|éViHy ~ UHATOLORH 8RC rDwioUA|DRADY qéwiAD OO Tt UYJUYD -tjRjA&t
Neuroscience Institute, London, United Kingdom

8Neuroscience Biomarkers, Janssen Research & Development, La Jolla, CA, United States

UK Dementia Research Institute at University College London, London, United Kingdom

®Hong Kong Center for Neurodegenerative Diseases, China, HK

8Department of Neurology and Neurosurgery, Faculty of Medicine, McGill University, Montreal, QC, Canada
*Wallenberg Centre for Molecular Medicine, University of Gothenburg, Gothenburg, Sweden

®Department of Neurology and Psychiatry, University of Pittsburgh School of Medicine, Pittsburgh, PA, United States
INeuroQAM, Université du Quebec a Montréal, Montreal, QC, Canada

Background: recent literature has unveiled the relationship between cognition aindeSFv p-tau biomarkers of
1OTDNDGU CJUD&UDy aw T |U tDteYorUT|F tDNE)AU b AD DIFtoDC Ji COWEJt i D NGUUFDi-known plasma p-tau
biomarkers.

Methods: we assessed 103 cognitively unimpaired (CU) older adults, and 40 cognitively impaired (ClI), amyloid-y
positive individuals. All participants had plasma assessments of p-taul8l, p-tau217 and p-tau231, as well as
amyloid-PET with [18F]AZD4694 and tau-PET with [18F]MK6240; and cognitive assessments including memory,
executive function, language and visuospatial domains. We conducted regression analyses to explore the
relationship between biomarkers and cognition. AUC values were also calculated for detection of cognitive
impairment. Finally, we segregated participants into different profiles based on amyloid, p-tau and tau positivity
and run tests to compare cognition across profiles.

Results: the relationship between p-tau biomarkers and cognition was strongest for p-tau217, particularly for
memory. Plasma p-tau217 was superior than other p-tau biomarkers in detecting memory impairment, and at the
level of tau PET. Memory impairment was already present in amyloid, p-tau217 or p-taul8l positive, but tau
negative, subjects, as compared to subjects that were negative in all biomarkers.

Conclusions: plasma p-tau217 is revealed as a biomarker that is predominantly linked to memory impairment due
W 1eTDJNDIU CJUDeldy

Keywords: plasma p-Uéy AGHN|Yjong 1eTD)NDRI QUDeUDy NDNoiH
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Villeneuve, Sylvia

The role of biofluid markers in predicting near-term cognitive impairment

Yara Yakoub?, Nicholas J. Ashton?, Thomas K. Karikari?3, Cherie Strikwerda-Brown'#, Frédéric St-Onge',
Valentin Ourry!, Michael Scholl?, Maiya R. Geddes!, Simon Ducharme', Pedro Rosa-Neto!, Jean-Paul
Soucy!, John C.S. Breitner!, Henrik Zetterberg?, Kaj Blennow?, Judes Poirier, Sylvia Villeneuve', for the
Prevent-AD research group!

'McGill University, Montreal, QC, Canada

2University of Gothenburg, Gothenburg, Sweden
*University of Pittsburgh, Pittsburgh, PA, United States
“The University of Western Australia, Perth, Australia

Introduction: PET biomarkers have proven valuable for identifying cognitively unimpaired (CU) individuals who
experience near-term cIinicg] pfggression. Given the increasing enthusiasm about plasma biomarkers to detect
in CU individuals as predictors of clinical progression to mild cognitive impairment (MCI). We then repeated these
analyses using cerebrospinal fluid (CSF) and PET biomarkers.

Methods: We studied 293 participants from the PREVENT-AD cohort who had longitudinal cognitive follow-up
(mean 7.7 years, range 1010 years) and plasma biomarkers available when still CU. Cognition was measured
annually using the RBANS. Plasma Ar 42/40 cOncentrations were measured using ultrasensitive Simoa
immunoassay, and plasma p-taul81 using an in-house Simoa platform (Gothenberg University). For 218
participants, plasma Ar 4240 Was also analyzed using immunoprecipitation coupled with mass spectrometry (IP-
MS). An overlapping 71 participants had Ar 4240 (meso scale discovery) and p-taul8l (Innotest enzyme-linked
immunoassay) CSF data available, and 133 participants had Ar (®F-NAV4694) and tau (*®F-florbetapir) PET data.

Outcomes: Progression from CU to MCl and annual cognitive rate of change on the RBANS.

Results: The rate of progression from CU to MCl was 40.62% in A+T+piasma individuals when Ay was measured with
Simoa and 46.67% when measured using IP-MS; 55.56% in A+T+csr and 90.00% in A+T+per (Fig.1). Cox proportional
hazard models indicated a faster progression rate in all A+T+ groups compared with their respective A-T-
biomarker groups (Fig.2). Considering longitudinal RBANS scores, all A+T+ groups declined faster than the other
groups (Fig.3).

Discussion: CU individuals classified as A+T+ based on plasma biomarkers are at increased risk of cognitive
decline and clinical progression. Nevertheless, the progression rate in individuals classified with plasma was half
the one found using PET suggesting that the latter remains the gold standard to identify presymptomatic
pathological changes.
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Factors explaining tau onset age and time from tau onset to dementia

Margo B. Heston!, Jordan Teague?, Elena Ruiz de Chavez?, Jacob Morse?, Yuetiva K. Deming?, Karly A.
Cody?, Rebecca E. Langhough?®, Megan L. Zuelsdorff??, Tobey J. Betthauser??

'Center for Health Disparities Research, University of Wisconsin School of Medicine and Public Health, Madison, WI,
United States
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States

Background: Biomarker temporal models including sampled iterative local approximation (SILA) depict the

The risk of earlier onset conferred by biological factors and social determinants of health remains unclear. We
used SILA to generate person-level estimated tau onset age (ETOA) and time from T+ to dementia onset (TTD) to
test whether biological risk factors and education were associated with younger ETOA and TTD.

Methods: 808 F&i|AJTérnyU weatd EugioN JTD 1teTDINDRU @)UDaUDd rDiio)Nér|[A "ajyjeyied FIUT n8F]flortaucipir
scans processed by UC Berkeley were included in analyses. SILA was used to model longitudinal [**F]flortaucipir
meta-temporal SUVR (80-100 minutes post-injection; inferior cerebellum reference region) and estimate tau
onset age (T+ SUVR>1.41 defined using Gaussian mixture modeling). Biological sex, number of APOE-r4 alleles,
APOE-by-sex interaction, and education were tested individually as ETOA predictors (log-rank test, Cox
proportional hazards). A subset of 120 participants with ETOA at or before their last available PET measure were
JRAWCDC Yo YDUY FTDYTDE YTD 506€D §eAYoilU éRC D»w! FIDCJAUDC »»@ wm@2xEy)

Results: Median ETOA was 72.0 years old among T+ individuals. Female sex, higher APOE-r4 allelic dose, and lower
education were associated with earlier ETOA (Figure 1); female sex and higher APOE-r4 allelic dose were
associated with higher T+ risk. While APOE-by-sex was significantly associated with altered ETOA (Figure 1), T+
risk was primarily driven by APOE (Table 2). Median (95 CI1%) TTD was 7.4 (5.96, 8.08) years (Figure 2). Only older
ETOA was associated with shorter TTD.

Conclusions: APOE-r4 carriage, education, and female sex were linked to earlier T+ onset. Earlier tau onset was

linked to prolonged time to dementia onset. Future work will account for amyloid burden and onset age, and
community-level exposure to socioeconomic disadvantage in additional cohorts.
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Table 1. Participant demographics. Diagnosis at baseling is determinac using scoras from the Mini-ANental
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Flgure 2. Pradictors of TTD in the subsat that had ETOA at or before the final available PET scan (n=120:
n=113 for APOE-e4 ailelic dose model). Parlicipants with demenlia enset before ETOA (n=10) were excuded
from analyses. Lines indicate time from ETOA (i.e., ETOA duration=0) 1o dementia onsat (TTD calculated as
dementia onset age — ETOA) cakulated per group, with 85% confidence intervals included. Log-rank test p-
values are reported for overall difference belween groups. TTD event time was defined using dementia onsel
time minus ETOA for incivicuals with dementia, and age at last COR measurement minus ETOA {right
censorad) for individuals with CDR < 1 across all obsarvations.
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Yang, Braden

Evaluation of ComBat as a harmonization technique for reducing across-tracer
variance in regional amyloid PET analyses

Braden Yang!, Thomas Earnest!, Sayantan Kumar!, Brian Gordon!, Aristeidis Sotiras?

'Mallinckrodt Institute of Radiology, Washington University in St. Louis, St. Louis, MO, United States
?Institute for Informatics, Data Science & Biostatistics, Washington University in St. Louis, St. Louis, MO, United
States

Background: Differences in amyloid PET radiotracer pharmacokinetics and binding properties lead to
discrepancies in amyloid uptake measurements, which may adversely affect the statistical power of clinical trials
that utilize multiple tracers to track brain amyloid deposition. To address this, the Centiloid scale was developed
as a method of standardizing global amyloid SUVRs across tracers to acommon scale. However, Centiloid has not
been validated for regional SUVRs, and requires a calibration dataset to establish conversion equations.
Alternatively, ComBat is a technique for reducing non-biological variance in a data-driven way, but this has not
been validated for amyloid PET.

Objective: To evaluate the efficacy of ComBat to reduce tracer-specific biases in regional SUVRs of ®F-
Florbetapir (FBP) and Pittsburgh compound B (PiB) amyloid PET.

Methods: 113 FBP-PiB scan pairs, acquired within 90 days, were selected from 99 subjects from the OASIS-3
dataset. Regional SUVRs were extracted using the PET Unified Pipeline, which were converted to Centiloid using
the OASIS-3 conversion equations. Additionally, ComBat models were trained on all remaining FBP (n=308) and PiB
(n=636) baseline scans and applied to the 113 scan pairs. Three configurations of ComBat covariates were
investigated: no covariates; linear age, sex, APOE-r4; and non-linear age, sex, APOE-r4. Intraclass correlation
coefficient (ICC) and mean standardized absolute error (MSAE) were computed to measure absolute agreement of
SUVRs across tracers.

Results: ComBat with no covariates performed better than Centiloid in increasing across-tracer agreement of
regional SUVRs within the global summary region and did not significantly decrease tracer agreement in other
cortical regions. All techniques failed to harmonize subcortical regions. Inclusion of covariates in ComBat
modeling generally reduced agreement.

Conclusion: We successfully utilized ComBat, a fully data-driven technique, to harmonize regional amyloid PET

SUVRs across FBP and PiB, which performed better than Centiloid within the global summary region and other
cortical regions.
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Gallego Rudolf, Jonathan

Neurophysiological changes related to amyloid and tau pathology are
associated with longitudinal cognition and Mild Cognitive Impairment progression

Jonathan Gallego Rudolf*?, Alex Wiesman?, Sylvain Baillet?, Sylvia Villeneuve!

'Douglas Mental Health University Institute, Montreal, QC, Canada
“Montreal Neurological Institute, Montreal, QC, Canada

Alzheimer's Disease (AD) is defined by the pathological accumulation of amyloid-beta (Ar) and tau in the brain.
Regional deposition of these proteins is associated with changes in frequency-defined neurophysiological activity
that can be detected using non-invasive magnetoencephalography (MEG). We examined whether
neurophysiological activity alterations were associated with participantstdemographic and clinical characteristics.
We also addressed the utility of MEG for predicting progression of cognitively unimpaired individuals to mild
cognitive impairment (MCI).

We used Positron Emission Tomography (PET) to measure the deposition of Ar ([18F]JNAV4694) and tau ([18F]
Flortaucipir), Magnetic Resonance Imaging (MRI) to measure hippocampal volume and resting-state MEG to capture
neurophysiological activity in a group of clinically unimpaired older adults with family history of AD (PREVENT-AD
cohort; n=103). We implemented a multivariate partial least squares (PLS) analysis to test the association between
imaging markers (i.e., neurophysiological activity and AD proteinoFéTHugnC FelyjAIFenyl AnjAet FiogitDU ydddy
demographic-clinical variables and longitudinal cognition data). We then used logistic regression models to assess
the added value of neurophysiological activity for predicting MCI progression (21 MCI progressors), as compared to
established clinical, MRI, and PET imaging markers.

The PLS analysis identified a significant latent variable linking proteinopathy-related neurophysiological activity
slowing to positive APOE r4 status and longitudinal deficits across multiple cognitive domains. The logistic
regression model that included demographic/clinical variables and MRI hippocampal volume had an AUC=0.830.
Incorporating MEG spectral power features from temporal tau accumulating regions resulted in a considerable
increase in accuracy (AUC=0.908), almost matching the accuracy provided by adding Ar and tau PET (AUC=0.918).

Our results show that the neurophysiological changes linked to AD pathology are associated with longitudinal
cognitive impairment. Neurophysiological activity features improve the accuracy for predicting MCI progression,

contributing information beyond demographic/clinical variables and structural MRI and representing a more
accessible and less invasive alternative than PET imaging.

Keywords: Neurophysiology, Amyloid, Tau, Cognition, Mild Cognitive Impairment progression
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Romero, America

Tau and Amyloid associations with sustained attention and episodic memory
performance in clinically unimpaired older adults

America Romero'?, Joseph R. Winer!, Tammy T. Tran?, Julia E. Rathmann-Bloch?, Jennifer Park'?, Shawn
T. Schwartz?3, Douglas S. Miller?, David Anders*, Aimara Morales®*, Edward N. Wilson*?, Alexandra N.
Trelle!, Katrin I. Andreasson'?, Guido A. Davidzon*, Elizabeth C. Mormino'?, Anthony D. Wagner?3

'Department of Neurology and Neurological Sciences, Stanford University School of Medicine, Stanford, CA, United
States

?Department of Psychology, Stanford University, Stanford, CA, United States

%Wu Tsai Neurosciences Institute, Stanford University, Stanford, CA, United States

“Department of Radiology, Stanford University School of Medicine, Stanford, CA, United States

Background: Episodic memory in older adults is marked by high interindividual variability. It is unclear whether
diminished attentional processes in aging and individual differences in sustained attention account for variability
in memory performance, and subsequently, age-related diminished recall in unimpaired older adults. Amyloid beta
(Ar) and tau burden contribute to cognitive decline though the specific relationship between AD biomarkers and
sustained attention has not received much investigation.

Methods: Clinically unimpaired older adults (N=65; 66-89 yrs, M=73.9 yrs) from the Stanford Aging and Memory
Study (SAMS) or the Attention, Memory and Aging Study at Stanford (AMASS) completed the Gradual-Onset
Continuous Performance Task (gradCPT) to assay between-person variability in sustained attention, along with
neuropsychological tests of episodic memory (HVLT-R, BVMT-R, WMS-IIl LM). SAMS participants (N=25)
completed a 18F-PI1-2620 tau PET scan, with analyses focusing on volume-weighted mean SUVR within bilateral
entorhinal cortex, amygdala, and inferior temporal gyrus. A comparison group of young adults (N=35; 18-35 yrs,
M=24.3 yrs) completed the gradCPT.

Results: Older adults showed decreased sustained attention performance on gradCPT compared to young adults
wWAAWTEAts Lo FDI Cy |AIDeUDC oN|UUjor Ditodly jnAuDeUDC NDC]éh ﬁDeAU[Oﬁ U]NDmOIUIln UTD otCDi eCWLU HiowTy
increasing age was associated with lower accuréAt WugnC |RAIDEUDC dD&AY)6R UJND caljéa)ti+ B»Nuj! ietUDU étlo
revealed that Ar + older adults displayed increased RTV compared to Ay - participants (Figure 1). GradCPT accuracy
Wi AGNINOUj6R Diiiiod Geydy enc 2»N étlo FibCJAUDC J[C)E)Cwet ClgaDIDRADU | DF)USC)IA NDNGiH+ FDIjoINERAD WHigure
2). Exploratory analyses on a subset of participants showed that 18F-P1-2620 uptake correlated with gradCPT
commission error rate and RTV (Figure 3).

Conclusions: These findings raise the possibility that Ay and tau accumulation explain between-person variability

in attentional processes in older adults, with individual differences in sustained attention accounting for some of
the variability in older adultsi episodic memory performance.
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Figure 1. GradCPT performance between younger and clinically unimpaired older adults, showing decreased accuracy (d°), increased omission
errors, increased median reaction time. GradCPT performance within older adults, decreased d’ and increased median reaction time with age.

AB+ older adults displayed increased reaction time variability compared to AB- older adults.
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Figure 2. GradCPT accuracy (d’), commission error rate, and reaction time variability predicted individual differences in episodic memory
performance.
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Figure 3. 18F-PI-2620 uptake — utilizing a composite volume-weighted value from the entorhinal cortex, amygdala, and inferior temporal gyrus
— correlated with gradCPT commission error rate and reaction time variability.
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Van Egroo, Maxime

Sex differences in the relationships between 24-h rest-activity patterns and
FteUNe NeéiLDiU 6g 1eTD)ND&U CJUDeUDd FeyTotor+

Maxime Van Egroo’, Elise Beckers!?, Nicholas Ashton345¢ Kaj Blennow?’, Henrik Zetterberg®’8, Heidi
Jacobs®®

'Faculty of Health, Medicine and Life Sciences, School for Mental Health and Neuroscience, Alzheimer Centre
Limburg, Maastricht University, Maastricht, The Netherlands

“Sleep and Chronobiology Lab, GIGA-Institute, CRC-In Vivo Imaging Unit, University of Liege, Liége, Belgium
3Department of Psychiatry and Neurochemistry, Institute of Neuroscience and Physiology, The Sahlgrenska Academy
at the University of Gothenburg, MéIndal, Sweden

“Centre for Age-Related Medicine, Stavanger University Hospital, Stavanger, NO

Sk|iFkU - owDAD 16nCong "A0YJYMD o9 ~ UHAT &l ~UHATOLORE énC rDaioUA|DRAD) qéwi]AD OOTE HUYJVAD :tjRjA&t
Neuroscience Institute, London, United Kingdom

®NIHR Biomedical Research Centre for Mental Health and Biomedical Research Unit for Dementia at South London
and Maudsley NHS Foundation, London, United Kingdom

’Clinical Neurochemistry Laboratory, Sahlgrenska University Hospital, MéIndal, Sweden

8Department of Neurodegenerative Disease, UCL Institute of Neurology, Queen Square, London, United Kingdom
Gordon Center for Medical Imaging, Department of Radiology, Massachusetts General Hospital and Harvard Medical
School, Boston, MA, United States

Background: Although separate lines of research indicated a moderating role of sex in sleep-wake disruption and
6 UTD JAyDajnc)e|Cwet edtnDieajt)y+ Yo 1teTDJNDRU CJUD&UD us@uyelated processes, the investigation of sex
differences in the interplay between sleep-wake dysregulation and AD pathology remains critically overlooked.
Here, we examined sex-specific differences in the associations between circadian rest-activity patterns and
novel AD-related plasma markers across the adult lifespan.

Methods: Ninety-seven cognitively unimpaired adults (mean age=60.73+14.33y., range=30a87y., 50 females,
Figure 1) underwent 10 days of actigraphic recordings, and blood drawing. Standard non-parametric indices of 24-
h rest-activity rhythm fragmentation (intradaily variability, IV) and stability (interdaily stability, IS) were computed.
Plasma concentrations of neurofilament light chain (NfL), glial fibrillary acidic protein (GFAP), amyloid-raz4o ratio
(Aras2/10), total tau, and tau phosphorylated at threonine 181 (p-tauss:) or 231 (p-tau.s;) were measured using Single
molecule array technology.

Results: Multiple linear regression models adjusted for age, sex, education, and body mass index showed that
higher IV, indicating worse 24-h rest-activity rhythm fragmentation, was associated with higher plasma NfL
(p<.0001), GFAP (p=.02), and at trend level with lower Araz/4o ratio values (p=.053, Figure 2). Lower IS, reflecting
more instability in the 24-h rest-activity rhythm, was related to higher plasma NfL (p=.02). Importantly, interaction
models demonstrated that males were driving the relationships between IV and plasma NfL (p<.0001) or GFAP
(p=.001), and revealed a male vulnerability on p-taus: (IV: p<.0001; IS: p=.0004) and p-tauzs: (IV: p=.0006; IS: p=.057,
Figure 3). These associations remained unchanged when adding APOE r4 carriership, depression, or self-reported
symptoms of possible sleep apnea as additional covariates.

Conclusion: These findings suggest that the association between disrupted circadian rest-activity patterns and
AD pathophysiological processes are more evident in cognitively unimpaired males. Our results have clinical
implications for improved early detection and selection of at-risk individuals to be enrolled in preventive
interventions.
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Figure 1. Demographic characteristics, actigraphic variables, and plasma AD biomarkers

in the whole study snmple (n = 97), as well as strafificd by sex.
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Figure 2. Relationships between actigraphy-derived 24-h  rest-activity rhythm
fragmentation and plasma levels of neurofilament light chain (left, A86) =431, p <.0001),
glial fibrillary acidic protein (middle, f(86) = 2.36, p = .02), and amyloid-betasrua ratio
(right, #(86) ~ -1.96, p = .053). Statistical models include covariates ol age, sex, education, and

body muss index. Red circles = femule purticipunts, blue circles = male participants.
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Figure 3. Sex-specific differences in the associations between actigraphy-derived 24-h
rest-activity rhythm fragmentation (intradaily variability, I'V) or stability (interdaily
stability, IS) and plasma levels of neurofilament light chain (485) < 4.14, p < .0001), glial
fibrillary acidic protein (((85) = 3.33, p = .001), tau phosphorylated at threonine 181 (IV:
HT7) =428, p < 00012 I8: 4(T7)=-3.67, p=.00(4), and tau phosphorylated at threonine 231
(TV: 1(83) = 3.57, p = .0006; IS: «(83) = -1.93, p = 057). Statistical models include covariarcs
of age, sex, education, and body mass index. Regression lines and associated 5% confidence

interval for female and male participants are displayed in red and blue, respectively.
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Parker, Dana

NODDI-derived measures of microstructural integrity in medial temporal lobe
FTUD NeyyDi FeyTFé+U éib eUUoA)eydC FIUT 1eTD)NDIU CJUDEUD FeyTotor+
Dana Parker!, Jenna Adams!, Soyun Kim', Liv McMillan!, Michael Yassa!
'Department of Neurobiology and Behavior, University of California, Irvine, Irvine, CA, United States

Introduction: Diffusion tensor imaging has been widely used to assess white matter (WM) changes in the early
UyerDU og 1teTD)NIDAHU C)UDeUD w@wToFDED YTD YbrUod NoCDt JU nDADUUER|H {)NJUDC &+ JyU |heat)yt Yo COYDAY
diffusion alterations at a molecular level. A new method based upon multishell acquisition, Neurite Orientation
Dispersion and Density Imaging (NODDI), can offer greater insights into microstructural features of WM change.
We assessed whether NODDI-derived measures can better characterize medial temporal lobe (MTL) white matter
damage due to tau and amyloid-beta pathology in AD compared to traditional tensor metrics.

Methods: 199 older adults from ADNI3 (121 cognitively normal and 78 cognitively impaired (MCI/AD) participants)
received amyloid-beta (FBB or FBP) and tau (FTP) PET and multishell diffusion imaging. Global amyloid (centiloids)
and tau SUVR (entorhinal, meta-temporal ROIs) were quantified. Standard diffusion tensor (fractional anisotropy,
FA; mean diffusivity, MD) and NODDI metrics (Neurite Density Index, NDI; Orientation Dispersion Index; ODI) (FiglA)
were calculated for MTL WM tracts (FiglB).

Results: NODDI measures in medial temporal tracts were more strongly correlated to cognitive performance and
AD pathology than standard tensor measures. For NODDI metrics (Fig2A), entorhinal tau SUVR was strongly
associated with NDI in the cingulum hippocampus (r=-0.375; p<0.001) and the uncinate (r=-0.373; p<0.001), and
with ODI in the fornix ST (r =-0.288; p=0.004). Notably, ODI of the fornix ST showed a significant association in both
tau ROIs (entorhinal r=-0.288; p<0.001; meta-temporal r=-0.319; p<0.001). For standard tensor measures (Fig2B),
FAinany MTL tract was not significantly correlated with either tau or global amyloid-beta, while MD showed
limited correlations between MTL tracts and pathology.

Discussion: NODDI metrics offer more sensitive insights about AD pathology-related MTL WM degeneration than
standard tensor models.
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Du, Lianlian

Longitudinal hippocampal volume trajectories and their relationships with -

amyloid, tau, cerebrovascular, and cognition in a baseline cognitively unimpaired
sample

Lianlian Du*23, Tobey Betthauser*?3, Erin Jonaitis*?3, Henry Stephenson?, Bruce Hermann'4, Leonardo
Rivera?3®, Bret Larget®, Rick Chappell>’, Robert Cadman?3, Howard Rowley?#, Laura Eisenmenger?,
Sterling Johnson!22¢, Rebecca Langhough'23

O)UAGRU)AR 1eTDNDRU *hUYJuiDy ¥anjEDIU)UE 69 OJUAGRUJR-Madison School of Medicine and Public Health, Madison, WI,
United States
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*Department of Medicine, University of Wisconsin-Madison School of Medicine and Public Health, Madison, WI, United
States

“Department of Neurology, University of Wisconsin-Madison School of Medicine and Public Health, Madison, WI,
United States

*Department of Medical Physics, University of Wisconsin-Madison School of Medicine and Public Health, Madison, WI,
United States

®Department of Statistics, University of Wisconsin-Madison, Madison, WI, United States

'Department of Biostatistics and Medical Informatics, University of Wisconsin-Madison School of Medicine and
Public Health, Madison, WI, United States

8Department of Radiology, University of Wisconsin School of Medicine and Public Health, Madison, WI, United States
*Madison VA GRECC, William S. Middleton Memorial Hospital, Madison, WI, United States

Background: 2DCWADC T|TFoA&eNT&t €otwND uiNugUUoAJ&yDU FIUT HeTDINDIU CJUD&UD W@y bid FDe EujUD
Bayesian bent line regression models (BaBLR) and cluster analysis to characterize longitudinal patterns of HV
change in alarge, initially cognitively unimpaired (CU) sample; and 2) examine how baseline demographic, health
characteristics, biomarkers and cognitive trajectories vary across these HV characteristics.

Methods: Data from initially CU participants were drawn from two late middle-aged cohorts (Wisconsin Registry
ol HeTD)NDuU ~abedAY|or enc OjUAGRUJMU 1eTDINDRU @)UD&UD 2DUDEIAT - DRYDiy Joét reted0up” z N -normalized
HV was estimated using automated FSL-FIRST. Other biomarkers included PiB DVR, MK6240 SUVR and WMH
(LST-LPA; SPM12). Biomarkers were converted to z-scores using a CU, amyloid negative subset. Posterior median
estimated person-level CPs, slopes pre- and post-CP, and intercepts at CP for HV were extracted from
BaBLR(age=time scale) and used to characterize HV trajectory groups (K-means clustering) and the estimated age
at which each person would reach a HV z=-E{0u N5rgiOD AONTF&IDC a&Udtnd CONBHIEFT|A énC TDEWT
characteristics, biomarker positivity (in a subset) across HV groups using tests appropriate for the distribution of
the data. Significant omnibus tests (p<.05) were followed with pairwise comparisons. Mixed effects models
DIENRDC FTOYTDG [N AiowT ot ae0DtnD [NS Ciiiey)on NoC)g)DC ~iDALRjAEL HOTDINDRU = oAR)Y)ED - 6oNTFoU|D
(PACC3) trajectories.

Results: Cluster analysiU |CDAY)gIDC O tonrjuaClriét [N Fuog)DU|AiowFUs Foily wédtdoy 0 énc UDDFDIY UtoFDUw
n=120(9.5%); intermediate: n=705(56.0%); and best: n=434(34.5%); Figurel). HV groups differed in amyloid, tau
and WMH(Tablel). PACC3 decline was fastest in the worst HV group(Figure2); AICc model fits were substantially
better using baseline HV+ chronicity (see Table2 and Figure2). At last visit, 83% of the worst HV group remained
CU compared with 95% and 94% in the other two groups (p<.0001).

Conclusions: In this baseline CU sample, earlier and faster HV loss was associated with more abnormal
biomarkers and faster cognitive decline.
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Fig. 1. Spaghetti plot of hippocampal volume among latent HV trajectory groups. MRI HV was estimated
in cm”3 using the completely-automated FSL-FIRST algorithm on T1- weighted images. HV was normalized
by total intracranial volume (TICV(L) = GM + WM + CSF volumes from SPM segmentation) and z-scores
were computed using a regression-based approach in an amyloid negative and cognitively unimpaired subset (N
=417). Z-score = (Observed value — Predicted value)/ (Root mean squared error from CU, A-regression model
that adjusted for TICV). The grey dashed line 1s z= 0. The blue dashed line 1s the abnormal HV threshold and
represents 1.5 SD below the TICV-adjusted mean of the CU, A- subset. Posterior median estimated person-level
CPs, slopes pre- and post-CP, and intercepts at CP for HV (fix and random effects) were extracted from BaBLR
(age=time scale) to estimate age at which each person would reach a HV z=-1.5 ("HV+7). Du L, et al.
do1:10.48550/arX1v.2211.09915
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Fig 2. PACC3 z-3cores v age. Top panel: spaghetti plots of observed PACCS scores where each line represents 2 person’s performance
over time; colors indicas K\ group. Middle and bottom panels: using output from Table 2, model 2 (middle) and model 3 (bottom),
dots indicate observed values and lmes represent estmared wajectories by HV group (middis) or bassline HV'+ chrenicity (bomom) from
models including the H\'*age” fmteractions. The full moda] for each pasel was PACCS ~ Age (up to cubic tenm) * H\' characrerjstics
(Chaster or HV+ Chronicity) + Gender - Education = Practice effect ~ random intercept + random slope; cubic terms were NS and were
rumoved Som models used. In the bottom panel, lines represent HV chronicity corresponding to the 10, 507, and 00" centile of baseline

HV chromcities (comesponding to values of -13.7,-1.22 and 14). For sphere of reference the mediss chronscity valueis 138 037 and
=7.07 12 worst, intermmediate and best group, respectively. The most parsimonious models ave limear ape*H\ variable = quadratic ase*H\'
variable + covariates. Model 2: Simple slopes shows the slope of worst group at age 60, 70, 80 is -0.039{-0.053, -0.026], -0.101[-0.118,
<0.085] and -0.163{-0.197, -0.13), the intermadiate group at age 60, 70 and 50 is -0.021{-0.027, -0.015], -0.051[-0.059, -0.044], -0.081[-
0.084, -0.068), tha best group at age 60, 70 and 80 iz -0.029{-0.036, -0.022], -0.069[-0.079, -0.060] and -0.110{-0.127, <0.003]. The
PACCS diverged benween worst and best, worst and intermediats gyoup at age 60. Model 3: Simple slopes shows the slope of madian
clwonicity in worst group at age €0, 70, 80 is -0.019(-0.029, -0.008], -0.061[-0.069, -0.053] and -0.105{-0.117, -0.089], the median
clranicity in intermediate group a2 age 60, 70 and 80 8 -0.017(-0.023, -0.010], -0.043(-0.051, -0.034], -0.068 [-0.084, -0.052), the
median chronicity i best group at age 60, 70 and 80 is -0.016{-0.022, -0.010], -0.032(-0.043, -0.022] and -0.049{-0.067, -0.031],

HAI2024 - 127



BV Oxater CGrnep
Tost Weew [re— e e
) -1 (Ney o
WY Clastor hmrmteriatne
Age st 1V
Moot (et 1) bmvren anom auEm ammn wuoar  ew
e 37035 s wi e apans ol
Total Mppo sngues
wobume £ wowre a1t nEn Amas AN pMr R “a )
(mean Dy
e vihaey e AAs sty Sy ess  am|
oo < ovear ] )95 04w 1624081 Ve e <00l
TICY e (5801} (T S i LA 1M am
"'-',.F"-“"." easmm) ommss ommanr LI man as0)
:i'-”- awnm axnem o menr ammar <00l
:.«""‘"‘" 2o Qe axmnr s man= <001
o e e A 2 Anesr aMesr aml
T~ 213 s, 20 T
o0 18 98, 5] A e e o0l
MY+ chrmmicity w0 AR 2 Era . MO .
Iorten 11 parion 20 22 11 90) 2 A or <as0)
Uirmnngy aphies s Hirulh Charmien fler
Gowier Sn - M %) 1034 sean (3T Tt cent
Vamiy ey - V (% o am son 0 e o
Cultege Y (0t ™ nan oTiMm minm o
m‘;""' winn e W 168 (40 1) s
B otiee hout nw sty s
et -yt Ao ar e w200 unonE
nEEaw, NP, ETTOCR

e —— 1[N, 1) iy r4 iy e
Oty (RME 34 (ot oM e NN T o
XD KPT ptien l6Pell, 0P o ram
poet 64 a W) vtom 4 friyr oot
Ktney Dwswt™a oA e Wien ILIRR ey
Sy b WP v (N 125300637 67w 12472 06 12596 04.85) o
(LIS — o o R Cm RO ™

10V 1o e

WV Olaser Canng
[ werw [——— )
~-138m - tw e o-00 e
I3 Y s azee NI NSgLtee
Agr ot wom eI @ oA @arsom ancm wnoow ner
L T T N R R T T R ) S T T ST T
T
ity oL wa waze DT
e e, @i S

EAGA e (IOKD 801 3029, €2 00] - it e o
MK T N Nt (a2v R N Ly
Age ot xm cmeamSy ey o e PP e
?"-."""""' AMAOE] GO AN I AN JARLAN]T  alfaniem|  omT
:;'-"- WUNEASLONS SMANLENT] ESEANN AT ANjAM e  ae
MIL. Cw nosy winm Mo nver oo
MIC: cioum ey nOnse Mo waty
war N S Ot N3
z""“-‘- RERILLA] MR MNP AM LN e
e winy oD D PR e

e B -\ e ooy ame
Lot conpumre watns (St <My
Cagmatived | gt o Ty LR RN e "
wet won (e nom nom
(RPN e 1en Hile “in
IS wern 103m Aoon Wim

TEAD < By Maw Suder, CKD 52 ~ emtumanm Tilwatum Rt (PR It o e crestoviea, TICY Uil Wavscras) veloms.,
EWOA = Batasod WM ot age. KAOA = _'dth—-.m Mid oypatng mgurmes MT1 - Medd wmporsd kb
——— M - Wies @ 20l
uw..—-n—a—h-—ut walym of v (ANOAA) ey comtamens whars mewm 0 rgenied Kuds

I-.a-—--niqn.-luu-- Thine vles wv momanal B iwbens ey Post hix pures ey
e b g S '
A TV e o=

sy Agrinems - & m*—-ﬂ *— Foaewy sedm

o e enh ekl a8 01V 4 3 CHVT) BV ﬂ-\.—*“..h‘\d.“

g B firad wnd cundun offets Sum SalLR. The shonmmnt 11V Sendubd sprests | 3 50 hebow e TICV aduiel e of e OU. A-
mbvat MV chemacity o basfioe WY calousnd 10 ape o smessnent - etamated ot e

Vidurgh R - POV -

—p;-m-nﬂnmmn—u-umn—--w A makiog -

T - St i 8

-n ~~_--—-d~~““ (B

“—i

o021 el 8 empersd e wcp il purdbigyes eyl

—-ﬂm\h‘.'\-cl IR T s« (Chwerved ylee - Mawn wwiee of CUPET A pcSumded devims

Bredeld B taw prnioviry won defined o 1 soms - | 4

Estemated TTV awrmmbord WNH b vebame (WA wee -t vy B setomated lam raddam spwthe 0FA
poeine Bon Be Lowm Scpmatatom Tood (L 3T) verwm 23 flor SPMED i MATLAD 65M3 2. MATLAS + K300 MuWorks) fom 13-
waghiad wnd T3 weighted FLA w0 = 750 TIV adputnd SO0 -2 00- WM sl wi S1LA W etamsts EWOA

B bl e O fealam Oy it wal mohle
devin of CUFET A0 T

HAI2024 - 128



Table 2 LME output of PACC2

Model 0 Model 1 (Age * HV Cluster) Model 2 (Age * HV chronicity)

Pradictors Estimates [ P Estimatas [ ] P Estimates CcT P
(Intercept) 0.24 0.18-030 <0.001 -0.02 014 -0.11 0.797 02 0.17-028 <0.001
chiage 0.04 005-004 <0001 007 008 --006 =0.001 0.03 004 --002 =0,001
cbiage2 0,00 -0.00=-0.00 <0,001 -0.00 -0.00 --0.00 =0.001 0.00 -0.00--000 <0,001
gender £ [Male] -0.33 041 =026 <0.001 032 039 =024 <0.001 033 S040=--026 <0.001
practice 0.08 0.07 -0.09 <001 0.08 007 =009 <0.001 0.09 0.08-0.10 <[.001
ed ba f [No BA] 0.40 047-053 <0.001 -039 046--032 <=0.001 039 046--032 =0.001
Cluster f [Intermediate] 028 016 -040  =0.001

Cluster f [Best] 025 012-038  <0.001

ch3age = Cluster f 0.03 0.02-005 =0.001

[ntermediate]

ob5age * Cluster f [Best] 0.02 0.01 -0.03 0.001

Cluster f [Intermediate] 0.00 0.00 - 0.00 0.002

= cfifage"

Cluster f [Best] = 0.00 0,00 —0.00 0.041

cbiage”2

Chronicity z_hv=-1.3 0.01 001=-001 =0,001
cfiSage = Chronicity z hv =15 000 -000--000 <0.001
Chronicity 2 hv=-]1_5 » -0.00 0.00=-000 =<0.001
chSage”l
Random Effects

o 0.14 0.14 0.14

we 0.31 ngginia 0.30 regginid 0.30 raggiais

11l 0.00 megisid ctiaz 0.00 regisid cfiSege 0.00 rgginid ctsag

ICC 0.73 0.72 0.73

M 1178 regmieid 1178 reegiaid 1178 regzisid

Observations 5345 5345 5345

Marginal B!/ Conditional R2 0.275/0.803 0.296 /0.803 0.334/0.817

AlC 76236 75748 7536.1

Log-hkelihood -3801.8 -3771.4 -3733.0

AlCc 7675.1 T681.0 7633.0

Keywords: Hippocampal volume trajectories, 1 -amyloid, tau, cerebrovascular, cognitive unimpaired
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Bischof, Gerard N

Beyond quantity: fill states as a biomarker for the degree of pathology and
ADWIGCDADRDIEY)on eAteUU UT D 1tel DJNDIRU CJUDEUD Adry)iiiN

Elena Doering*?, Merle C Hoenig'?, Kathrin Giehl*3, Gregory Andrassy*, Abdelmajid Bader*, Andreas
Bauer®$, Verena Dzialas?, David ElImenhorst®, Johannes Emert®’, Silke Frensch’, Elena Jager?, Frank
Jessen?4, Philipp Krapf®, Tina Kroll?, Christoph Lerche?, Julia Lothmann!, Andreas Matusch?, Bernd
Neumaier®9° Ozgur Onurt, Alfredo Ramirez22131415 Nils Richter™®, Frederik Sand!, Lutz Tellmanns,
Hendrik Theis'", Philipp Zeyen*¢, Thilo van Eimeren’2%, Alexander Drzezga'2?, Gerard N Bischof"?
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*Forschungszentrum Jiilich, Institute of Neuroscience and Medicine - Molecular Organization of the Brain (INM-2),
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®Forschungszentrum Jiilich, Institute of Neuroscience and Medicine @ Nuclear Chemistry (INM-5), Jilich, Germany,
Juelich, Germany
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Juelich, Germany
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Germany, Juelich, Germany

University of Cologne, Faculty of Mathematics and Natural Sciences, Department of Nuclear Chemistry, Cologne,
Germany, Cologne, Germany

University of Cologne, Faculty of Medicine and University Hospital Cologne, Institute of Radiochemistry and
Experimental Molecular Imaging, Cologne, Germany, Cologne, Germany

“University of Cologne, Faculty of Medicine and University Hospital, Department of Neurology, Cologne, Germany,
Cologne, Germany

2Cluster of Excellence Cellular Stress Responses in Aging-associated Diseases (CECAD), University of Cologne,
Cologne, Germany, Cologne, Germany

Division of Neurogenetics and Molecular Psychiatry, Department of Psychiatry and Psychotherapy, University of
Cologne, Medical Faculty, 50937 Cologne, Germany, Cologne, Germany

“Department for Neurodegenerative Diseases and Geriatric Psychiatry, University Hospital Bonn, Bonn, Germany,
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TX, United States, San Antonio, TX, United States

®Forschungszentrum Jilich, Institute of Neuroscience and Medicine @ Cognitive Neuroscience (INM-3), Jiilich,
Germany, Juelich, Germany

The biomarker model of Alzheimer's disease (AD) suggests that in vivo markers of amyloid-beta (A), tau (T), and
progressive neurodegeneration (N) capture the pathophysiological cascade of AD and aid in the clinical diagnosis
of AD. While positron emission tomography (PET) biomarkers of AT(N) categorize AD based on mean signal in
specific regions of interest (ROI), we were interested in whether the spatial extent of pathology and
neurodegeneration (i.e., fill states) is superior to mean signal quantification for monitoring disease progression.

Data from the Tau Propagation over Time (T-POT) study were used. [C1L]PIB-PET (A), [L8F]AV1451 (T) and the
perfusion phase of [L8F]JAV1451 scans (N) were pre-processed and z-standardized in a total of N=61 individuals
with different cognitive status (i.e, subjective cognitive decline (N=27), mild cognitive impairment (N=27), patients
clinically diagnosed with dementia of the AD type (N=7)), using a reference group of amyloid-negative cognitively

HAI2024 - 130



normal individuals (N=32). Fill states were determined as the percentage of abnormal voxels in modality-specific
meta-regions. Standard-uptake value ratios (SUVR) were extracted in all meta-ROIs for comparison. We used
statistical and machine learning methods to assess whether fill states or SUVR can distinguish between different
clinical groups or levels of cognitive impairment. Fill states discriminated clinical groups better than SUVR (Figure
1A). Using machine learning classification, fill states outperformed SUVR in classifying cognitive impairment. In
addition, fill states correlated more strongly with cognitive performance compared to SUVR. A combined
approach of fill states and SUVR did not improve diagnostic accuracy over fill states alone. Fill states, which
denote the spatial extent of ATN, offer clear clinical utility as a biomarker with superior diagnostic accuracy over
traditional SUVR measures. Preliminary longitudinal follow-up (currently N=16; ~18 months) of this sample
suggests higher sensitivity of fill states over SUVR to reflect changes in the ATN biomarker framework (Figure 1B).

Figure 1: Depicted are data from our baseline acquisition of
participants (N=61) with subjective cognitive decline (3CD), mild
cognitive impairment (MCI) and patients diagnosed with dementia of the
Alzheimer's type (AD) in the T-POT Study (Figure 1A} Scale shows
percentage of individuals who displayed abnormal voxel thresholds in
meta-regions of typical pathology of amyloid (A) and tau (T) and
neurcdegeneration (N). Follow-up data after 18-months show (N=16) a
typical increase of spatial extent in pathology (1B} in almost all
modalities of ATN across diagnostic groups. We expect that by the time
of HAl 2024 more data will be presented

Baseline N=61 Follow-Up Data N=16
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Pezzoli, Stefania

Successful aging reflects anterior cingulate preservation but not tau
accumulation rate

Stefania Pezzoli'?, Joseph Giorgio?, Xi Chen'?, Theresa M. Harrison!, William J. Jagust'2

'University of California, Berkeley, Berkeley, CA, United States
2Lawrence Berkeley National Laboratory, Berkeley, CA, United States
*University of Newcastle, Newcastle, Australia

Cross-sectional studies suggest successful aging (SA) is related to preservation of hippocampal volume and
anterior cingulate and mid-cingulate cortical thickness compared to typical aging. In this study, we quantified SA
using cognitive age gap (CAG, or cognitive age o chronological age), a continuous measure where lower scores
indicate younger cognitive age. We examined relationships between CAG and longitudinal changes in cognition,
brain structure, and tau, predicting that lower CAG would be associated with better longitudinal outcomes. A total
of 109 cognitively normal older adults (70+ years old) underwent longitudinal r -amyloid (PiB) and tau (FTP) PET
imaging, cognitive testing, and structural MRI scans. An age prediction model estimated participantst cognitive
age from neuropsychological tests, and CAG was computed for each individual. Linear mixed-effects models were
used to investigate longitudinal changes in 1) episodic memory (EM) and global cognition composite scores, 2)
cingulate cortex atrophy (voxel-wise analysis in a cingulate cortex mask), 3) hippocampal atrophy (ROl analysis),
and 4) entorhinal tau. CAG, Ay -status, and entorhinal FTP uptake were included as predictors in all models. All
analyses were adjusted for sex and years of education. We found a significant CAG x time interaction on 1) EM
(p=0.008), and 2) global cognition (p=0.03) (Figure 1). There was also a significant entorhinal tau x time interaction
for both EM (p<0.001) and global cognition (p<0.001). Voxel-wise analysis of cingulate cortex revealed regions
where participants with lower CAG showed less longitudinal atrophy, specifically in the left anterior and mid-
cingulate cortices (Figure 2). Longitudinal hippocampal atrophy and entorhinal tau accumulation did not vary by
CAG (hippocampal atrophy: p=0.55, tau: p=0.54). In sum, younger cognitive age was associated with slower
cognitive decline and cingulate brain atrophy, but not with tau accumulation or hippocampal atrophy rate. This
suggests that different mechanisms may underl|D ! énC Dedit 1teTDINDGIU CJUDeUD Fe T otoR|Aét ATénADUy
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Figure 1 Linear mixed-effects models were used to predict longitudinal trajectories in
cognitive decline. Lower cognitive age gap (CAG) scores and entorhinal FTP SUVR were
independently associated with slower decline in A) an episodic memory composite score
(CAG: B=-0.14, p=0.008, entorhinal FTP SUVR: B=-4.96, p<0.001) and B) in the
Preclinical Alzheimer’s Cognitive Composite (PACC) (CAG: B=-0.005, p=0.03, entorhinal
FTP SUVR: B=-0.21, p<0.001). CAG and entorhinal FTP SUVR were included as a
continuous variable in the models but represented as mean +1 SD for visualization

purposes.
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p < 0.05 FDR corrected

2.7 5.6

Figure 2 Results from voxel-wise linear mixed-effects models on a cingulate cortex
mask. Lower cognitive age gap (CAG) scores were associated with slower atrophy
progression mostly in the left anterior cingulate and mid-cingulate cortices. Color
bar indicates z scores representing significant CAG x time interaction (p<0.05 FDR
corrected for multiple comparisons).
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Jea Woo Kang!, Lora A. Khatib?, Amanda H. Dilmore?, Margo B. Heston!, Tyler K. Ulland?, Sterling C.
Johnson!, Sanjay Asthana’, Cynthia M. Carlsson', Nathaniel A. Chin, Kaj Blennow*, Henrik Zetterberg?,
Rob Knight?, Rima Kaddurah-Daouk®, Federico E. Rey®, Barbara B. Bendlin!
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Madison, WI, United States

“Department of Pediatrics, University of California San Diego, La Jolla, CA, United States

*Department of Pathology and Laboratory Medicine, University of Wisconsin-Madison, Madison, WI, United States
*Institute of Neuroscience and Physiology, The Sahlgrenska Academy at the University of Gothenburg, MdIndal,
Sweden

*Duke University Medical Center, Durham, NC, United States

®Department of Bacteriology, University of Wisconsin-Madison, Madison, WI, United States

Background: DEJCDAAD UToFU e UAWUNIATDE])OND etlbteoriU Nét+ Aorgiawyd Wb D éAAEEeon og 1o TD)NDGU
disease (AD). Differences in the gut microbiota composition and diversity between AD vs. control have been
studied in age and sex-matched cohorts (n=25) using 16S rRNA sequencing. Here, we included 235 participants
(Dementia-AD=24, Normal=211) whose diagnoses were determined by NIA-AA criteria and investigated the
compositional differences in microbiota and their association with AD biomarkers.

Methods: Cerebrospinal fluid (CSF), PiB (Pittsburgh Compound-B) PET, and fecal samples were collected from
Fea A Feny DrtotdC i D O)UAGRU|R 2DA|U god e TD)NDGU ~thebnyon &nc O)UAGNUJR 1teTDINDGU @)UDeld
Research Center studies. CSF biomarkers of AD, r-amyloid (Ar)s2/Ar40 and phosphorylated-tau-181 (phospho-tau
[181P]), were measured as part of the Roche NeuroToolKit (Roche Diagnostics International Ltd, Rotkreuz,
Switzerland). Metagenomic sequencing was performed on fecal microbial genes as previously described. The
ClgoDDnYet eannCenAd enettl)U Fel FOmotNDC F)U UD 9'2@q ! F|FDndf pFbetNeml tenl Aotibteyon Fél wibe
across participants matched with their CSF biomarkers to find novel associations between the microbiota
composition and AD biomarkers and was adjusted for multiple testing.

Results: The differential abundance analysis showed that at genus and species levels, the top microbes more
associated with AD vs. Normal were mostly Fusobacterium spp. and the bottom microbes less associated with AD
vs. Normal were mostly Clostridium spp. Fusobacterium nucleatum was significantly and positively associated with
neurofilament light chain levels in CSF (v=0.34). Clostridium saccharobutylicum was significantly and negatively
associated with the neurodegeneration biomarker total tau (»=c0.37), the pre- and post-synaptic biomarkers
alpha-synuclein and neurogranin (m=c0.32 and ¢0.33, respectively), and the tau pathology biomarker
phosphorylated tau (m=0.38) levels in CSF.

Conclusion: Individuals with AD have distinct microbial composition compared to cognitively normal individuals.
Microbial species less abundant in AD were negatively associated particularly with CSF p-tau and t-tau.
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Figure 1. Distinct taxa versus AD biomarkers in
AD compared to Normal.

Cross-sectional analysis of correlation between
microbial species shown to be differentially
more abundant (Top) and less abundant
(Bottom) in AD patients compared to
cognitively unimpaired individuals. Species
shown to be more abundant in AD
(Fusobacterium nucleatum) were significantly
and positively associated with neurofilament
light chain levels in CSF. Species shown to be
less abundant in AD (Clostridium spp., Dialister
spp., Turicibacter spp.) were significantly and
negatively associated with alpha-synuclein,
phosphorylated tau, total tau, and neurogranin
levels in CSF. The colors in the heatmap
indicate Spearman's rank correlation
coefficient. The significance of the correlations
is indexed by asterisks (P values adjusted with
the Benjamini-Hochberg method, p<0.05*, p
<0.01**),
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Gillman, Ashley

Amyloid quantification is dependent on scanner: a head-to-head comparison
of 18F-NAV4694 Centiloid measurements between three PET/CT scanners

Ashley Gillman!, Pierrick Bourgeat!, Timothy Cox!, Shenpeng Li‘, Victor L Villemagne??, Jurgen Fripp’,
WBDND wikDDgD?, Kun Huang?, Natasha Krishnadas*, Azadeh Feizpour#, Rob Williams®, Svetlana
Bozinovski®, Christopher C Rowe3#, Vincent Doré!

'Health and Biosecurity, Commonwealth Scientific and Industrial Research Organisation, Brisbane, Australia
“Department of Psychiatry, University of Pittsburgh, Pittsburgh, PA, United States

*Department of Molecular Imaging & Therapy, Austin Health, Melbourne, Australia

“The Florey Institute of Neuroscience and Mental Health, The University of Melbourne, Melbourne, Australia
*Melbourne Brain Centre Imaging Unit, The University of Melbourne, Melbourne, Australia

Background: Next-generation PET scanners possess superior resolution and sensitivity. Their use in research
and clinics may affect Ab quantitation and have significant implications for longitudinal studies, including
therapeutic trials. However, the effect of PET scanner on Centiloid remains relatively unexplored and is assumed
to be minimized by harmonising PET resolutions. We compare paired Centiloid measurements between three
PET/CT scanners.

Method: 37 AIBL participants underwent MPRAGE-MRI and ®F-NAV4694 imaging on two scanners (Siemens Vision
600, Siemens mCT, Philips Gemini TF64) within a year. Centiloid was quantified using the standard SPM
framework and corrected for expected accumulation between scans. We investigated difference in Centiloid and
effectiveness of PET resolution harmonisation, i.e., smoothed to 6mm-equivalent point spread function using
estimates from Hoffman phantom scans. Statistical significance was evaluated using empirical, one-sided, non-
parametric bootstrap estimates.

Results: Figures below depict comparison results for the Vision~Gemini comparison with and without resolution
harmonisation. Even with harmonisation, Vision Centiloid was found to be significantly higher than Gemini
Centiloid (p=0.002); the difference followed a linear association with slope>1 (p=0.000). While the difference at
OCL was negligible, at 100CL (Gemini) corresponded to 112CL (Vision). Vision vs mCT Centiloid also indicated a
Centiloid-dependent linear association with slope>1 that did not reach significance. Resolution harmonisation
only reduced ~10% of scanner differences.

Conclusion: Results from different scanners yielded different Centiloid estimates, that were proportional to the
FatAIFenyl 12tDeDWY » 1D UignCedc tDUotwon TetNors)Ueori FIADCWID C|C rioAGIDALOGUAERADGC)GIDIDRAD]
For high-amyloid individuals, the measured difference between Vision/Gemini (12%) was greater than the
expected annual accumulation rate and therefore relevant for longitudinal studies. The measured effect between
scanners was linear, suggesting that scanner calibration methods are possible.
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Neuroinflammation follows and outstrips tau progression patterns in primary
4R tauopathies

Maura Malpetti, Sebastian Niclas Romer?, Stefanie Harris?, Mattes Gross?, Johannes Gnorich?, Andrew
Stephens?, Andre Mueller®, Norma Koglin3, Johannes Levin?, Glnter Hoglinger?, Matthias Brendel?, Nicolai
Franzmeier?

'University of Cambridge, Cambridge, United Kingdom
2l_udwig-Maximilians-Universitat LMU, Munich, Germany
3Life Molecular Imaging, Berlin, Germany

Introduction: Preclinical, post-mortem and PET imaging studies have pointed to neuroinflammation as a

key pathophysiological mechanism in degenerative tauopathies, including progressive supranuclear palsy (PSP)
and corticobasal degeneration (CBD), and its role in accelerating disease progression. By combining PET markers
for tau and microglial activation with resting-state fMRI-based connectivity, we aimed to test whether microglial
activation (i) expands in similar spatial patterns as tau spreads across interconnected brain regions and (ii) follows
or outstrips the spread of tau pathology.

Methods: We examined in vivo associations between tau aggregation and microglial activation in 31 patients with
PSP and CBD, using 18F-PI-2620 (tau) PET and 18F-GE-180 (TSPO) PET to quantify regional levels of tau pathology
and activated microglia, respectively. We determined tau epicenters as 5% of subcortical ROIs with highest tau
PET signal and assessed the connectivity of tau epicenters to cortical ROIs using a 3T resting-state fMRI template
derived from 69 age-matched healthy elderly controls (from the ADNI cohort).

Results: We found that higher regional TSPO PET signal covaries with elevated tau PET regional in patients with
4R tauopathies across brain regions that are functionally connected to each other (b=0.414, p<0.001, Figure 1A-B).
Combining fMRI and TSPO PET, we found that microglial activation follows similar progression patterns as tau
spreading and distributes primarily across brain regions strongly connected to individual tau epicenters (b=-
0.594, p<0.001, Figure 1C). In these regions, microglial activation progression spatially outstrips tau spread
detectable with 18F-PI1-2620 PET (Figure 2).

Conclusions: Our findings indicate that microglial activation spatial expansion parallels and outstrips tau
spreading across brain regions that are functionally connected to each other. The combination of tau and
inflammation in vivo markers could support the development of immunomodulatory strategies for disease-
modifying treatments in these conditions, alone or in conjunction with treatments targeting tau pathways.

HAI2024 - 139



A Regional correlation PI-2620
tau-PET vs. GE180 TSPO-PET
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Covariance in GE180 TSPO-PET
(Fisher-2z transformed Pearson Moment correlation)

05 00 05 10 15
Covariance in PI-2620 tau-PET
(Fisher-z transformed Pearson Moment correlation

O

Global covariance in GE180 TSPO-PET
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Figure 1. Association between TSPO PET, tau PET and progression patterns. Panel A: ROI-wise
correlation between TSPO-PET and tau-PET across subjects, corrected for multiple comparisons (i.e.
FDR, p<0.05). Panel B: association between covariance in PI-2620 tau-PET and covariance in GE180
TSPO-PET, showing that regions with correlated tau also show correlated neuroinflammation. Panel C:

brain hubs (i.e. globally connected brain regions) are influential for brain wide neuroinflammation

patterns: more globally connected regions (x-axis) showed higher global covariance in TSPO-PET.
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Figure 2. Microglial activation (TSPQ PET) progression spatially outstrips tau spread delectable
with PI-2620 PET. Panel A: using subject-leve! tau-PET data, we determined for each patient the
subcortical lau epicenter, i.e., defined as 5% of ROIs with highest tau-PET SUVRs. The remaining
regions of interest (ROIs) were grouped for each subject into quartiles, depending on connectivity
strength to the subject-specific tau epicenter. Panel B: for each quartile we compared TSPO PET
and PI2620 PET values. Within the tau epicenter, tau-PET z-scores were higher than TSPO-PET
z-scoves (Cohen's d=0.691, p<0.001). In contrast, TSPO-PET z-scores were higher than tau-PET
z-scores across Q1/Q2/03/Q4 ROIs.

Keywords: Inflammation, tau, PET, connectivity, Progressive Supranuclear Palsy
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24 Relationship between enlarged perivascular space and beta-amyloid
deposition among cognitively normal ADNI participants
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Figure. Distributions of ePVS and Ay SUVR in the vascular territories (Left and Upper Right). Differences in within-
subject correlation coefficients, r*2 (Lower Right) between APOE4 carriers and non-carriers.

1OTDNDIU @)UDeUd un@uil ATElsAUDIeDC at UTD BAAWNLEY|OR 6 aDUé-amyloid (Ar) plaques and tau tangles in the
brain. The spatial distribution of Ar varies in the brain and is influenced by factors such as the AD stage, the
presence of the apolipoprotein E r4 (APOEA4) allele, and the degree of cerebral small vessel disease, such as
enlarged perivascular spaces (ePVS). In our study involving 183 cognitively normal participants from ADNI, we
explored the link between local ePVS and Ar deposition based on the vascular territory. We used a public ePVS
segmentation algorithm featuring a convolutional autoencoder and a U-shaped neural network, and determined
ePVS volume with a threshold of 0.5 in a 0-1range and a cluster size of 5 voxels. The vascular territory was defined
a Digital 3D Brain MRI Arterial Territories Atlas for 32 brain subreigons. Though the whole-brain level correlation
between total ePVS volume and gray matter A SUVR was not significant, there were notable positive correlations
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in the frontal pars of the left middle cerebral artery (r>=0.17, p=0.02) and the temporal pars of the left middle
cerebral artery (r>=0.21, p=0.003). Furthermore, within eight ePVS dominant vascular territories (highlighted in
Figure), we found moderate-to-strong correlations between ePVS severity and A; SUVR, particularly in APOE4
allele carriers who showed stronger correlations than non-carriers. Our results suggest a potential association
between ePVS presence, APOE4, and Ay clearance at the vascular territory level, which might contribute to the
varying Ar patterns seen in AD.
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Examining inter- and intra-subject variability in digital clock drawing test
performance in cognitively normal older adults

Marina Rodriguez Alonso?, Jessie Fanglu Fu*2, Talia Robinson?, Adela Francis Malave?, Roos J. Jutten?,
Grace Del Carmen Montenegro?, Emma Thibault?, Dana Penney?, Randall Davis®, Reisa A. Sperling?, Julie
C. Price'?, Dorene M. Rentz?, Keith A. Johnson?

'Athinoula A. Martinos Center for Biomedical Imaging, Charlestown, MA, United States
’Massachusetts General Hospital, Harvard Medical School, Boston, MA, United States
Lahey Hospital and Medical Center, Burlington, MA, United States

“Massachusetts Institute of Technology, Cambridge, MA, United States

Background: DCTclock™ (digital clock-drawing test) captures time-stamped coordinates during the clock-
drawing process, generating composite scores as the sum of cognitive domain-specific subscores of Information
Processing (IP), Drawing Efficiency (DE), Spatial Reasoning (SR), and Simple Motor (SM). Understanding DCTclock
variability in cognitive normal older (CN) subjects without amyloid-r burden (Ar -) is crucial for establishing
inherent variability to detect early disease and cognitive changes with DCTclock. We aim to evaluate the inter-
and intra-subject variability of DCTclock composite and domain-specific scores in Ar - CN individuals and identify
DCTclock domain-specific variability.

Methods: 135 CNs underwent baseline DCTclock and [“C]PiB-PET (Table.1). Only Ay - subjects (PiB-DVR < 1.19) were
further analyzed. Longitudinal DCTclock performance was estimated as annual changes (DCTclock follow-up®
DCTclock baseline/years). Subjects were classified as Normal (>75) or Abnormal (<60, Fig.LA) using baseline
DCTclock composite scores based on FDA-approved cutoff for AD diagnosis. ANOVA and F-test compared mean
and variance differences in DCTclock baseline and annual changes for composite and subscores between Normal
and Abnormal groups, correcting for age, sex, education, handedness (significance= p<0.05). Visual observations
of DCTclock qualitatively examined domains associated with low DCTclock scores.

Results: At baseline, the Abnormal group showed significantly lower DE and SR subscores, and higher variance in
composite, DE, and SR subscores than the Normal group (Fig.B-C, Table.1). Longitudinally, no significant mean
differences were observed in DCTclock subscores, however, DE and SR subscores exhibited higher variance in the
Abnormal group than the Normal group (Fig.D-F, Table.2). Visually, over 60% of Abnormal group showed
abnormalities in DE and SR domains (Fig.1G).

Conclusion: Our findings reveal significant inter- and intra-subject variability in DCTclock performance among Ar -
CN individuals, most evident on measures of visuospatial and executive function. These results provide basis for
interpreting future studies of DCTclock performance variability in Ar + individuals to detangle test variability and
early disease effects.
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Evaluating bidirectional effects of amyloid and tau on functional brain
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Peter Millar!, Nawang Singhe?, Kiana Angela Macharia!, Nicholas Metcalf!, June Roman!, John Morris!,
Tammie Benzinger!, Brian Gordon’, Beau Ances!

'Washington University in St. Louis, St. Louis, MO, United States
2University of Minnesota, Minneapolis, MN, United States

Background: There are conflicting reports regarding the effects of amyloid-r (Ar) and tau on resting-state
functional connectivity (RSFC) networks in cognitively unimpaired participants. One proposed model suggests
that Ar and tau have an interactive effect on RSFC, marked by hyper-connectivity with Ar, then hypo-connectivity
with tau. Although there is preliminary support for this model, independent validations and further
characterizations of the effects of Ay and tau on RSFC are needed.

Method: We analyzed RSFC, Ar PET, and tau PET in cognitively unimpaired participants (Clinical Dementia
Rating®: 0). RSFC was collected on two scanners in partly-overlapping samples (PETMR N: 190, Age: 46-91; TRIO N:
149, Age: 52-89). RSFC networks were defined using 298 regions of interest. A; was measured with PiB and AV-45
tracers, which were harmonized using a Centiloid conversion. Tau was measured with AV-1451 and was
summarized in pre-defined regions. Relationships between Ay, tau, and RSFC were tested with linear regression
models, controlling for age, sex, education, and head motion, with a false discovery rate correction.

Result: We did not observe a bidirectional interaction effect in any of the hypothesized networks (default mode
[DMN], salience [SAL], fronto-parietal [FPN]). Ar was positively associated with RSFC, independent of tau, in the
DMN and SAL, while tau was negatively associated with RSFC, independent of Ay, in the SAL only. Exploratory
analyses of FC within and between all networks did not identify clear patterns of interactive biomarker effects,
nor consistent patterns of main effect relationships in the other networks.

Conclusion: These results do not support an interactive model of RSFC in preclinical AD. Inconsistencies with
previous interactions may be driven by sample-specific or methodological differences, or the low reliability of FC
and brain-behavior relationships. Prominent biomarker relationships in the DMN and SAL are consistent with
regional overlap with Ar deposition in early AD.
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Figure 1. Visualization of SAL connectivity as a function of Amyloid PET (1A); and Tau PET (1B).
Amyloid demonstrates a positive effect on SAL connectivity. In contrast, Tau demonstrates a negative
effect on SAL connectivity. No evidence of bidirectional Amyloid * Tau interaction on SAL FC (1C).
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Figure 2. Amyloid-related hyper-connectivity in SAL consistently
observed in both scanners, but does not survive correction for multiple
comparisons. In the TRIO dataset, only one network (FP x SM_lat,
black dot) maintained marginal significance after multiple comparisons
correction.
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Tau propagates along principal axes of functional and structural brain
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Introduction: Previous work has alluded to the effects of either functional or structural connectivity in driving tau
FioFeAey|on jn 1eTDJNDEU C)UDeld u@uy[6FDEDiy o UYAC)DU TEED DU JnAGITOIEUDC aoUT gwnAyjonet enc YawAwIEt
connectomes at the individual subject-level to model the effects of connectivity and network hubs on longitudinal
Uew UFiDeCy [Didg FD tDEDi&ADC YTD AonnDAYOND [HieC)Dryr UFEAD éU & noeDt toF-dimensional coordinate space
that is sensitive to topographic changes in subject-specific connectomes for modeling tau spread.

Methods: 213 participants from the TRIAD cohort underwent diffusion-weighted MRI, rs-functional MRI, and 8F-
MK6240 tau-PET. Participants were grouped by disease stage: 103/35 Ar-/+ cognitively normal and 75 cognitively
impaired Ar+. Eighty-seven participants had longitudinal tau-PET. We performed non-linear dimensionality
reduction on the diffusion (structural) and rs-fMRI (functional) connectivity matrices to extract orthogonal
components (gradients) explaining maximum variance per modality and disease stage. For each brain region, we
then investigated the effect of baseline tau within highly connected (gradient-derived) hubs to that region on
téﬁHlUWClﬁet 8yew UTODeC[ﬁFIg el QO{LC)FU WHig. 1alﬁ]8l.l%N2region ~ baseline SUVRregion + SUVRfunctional_hubs + SUVRstructural_hubs
+ covariates (age, sex, APOE-r4).

Results: Longitudinal tau accumulation in regions of early tau deposition (medial-temporal and lateral temporo-
occipital cortices) was primarily facilitated by high tau deposition within their structural, but not functional,
connected hubs (Fig. 1b). Conversely, tau accumulation in regions of the frontoparietal cortex was facilitated by
high tau deposition within their functional, but not structural, connected hubs (Fig. 1b). Results were replicated
irrespective of hub status and using two brain atlases. Using raw connectivity values instead did not yield
accurate predictions.

Conclusion: Our unique approach demonstrates that subject-level gradients can predict future tau accumulation

in AD. These findings suggest that high-tau hubs influence future tau accumulation in neighbouring regions,
either through structural or functional connections, in a disease stage- and topographically-dependent manner.
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Figure 1. Tau within gradient-derived subject-specific hubs drives tau accumulation, a, Subject-
specific hubs were identified (blue) based on degree extracted from the thresholded and binarized
connectivity matrix, from which the top closest distance hubs (in gradient space) to each ROl was selected
(yellow), for each participant. Tau was then averaged within each of these FC hubs (green) and SC hubs
(orange). b, Regression results predicting tau accumulation, replicated for two different atlases. A positive t-
statistic (red) within an ROI Indicates a positive relationship between tau accumulation within the ROl and
baseline tau within the ROI's hubs. ¢, Schematic showing that a positive t-statistic (from panel b) resulted
from a relatively higher tau deposition within the ROI's hubs (see avg taupg p.ue and taugs 1) cOmpared to
tau within the ROI itself, while a negative t-statistic resulted from a relatively lower tau deposition within the
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X-ray based amyloid index as a quantitative biomarker for neurodegenerative
diseases

Karthika Suresh!?, Eshan Dahal‘, Aldo Badano!

'Division of Imaging, Diagnostics, and Software Reliability, Office of Science and Engineering Laboratories, Center
for Devices and Radiological Health, Food and Drug Administration, Silver Spring, MD, United States

Division of Biomedical Informatics, Research, and Biomarker Development, Office of Drug Evaluation Sciences,
Office of New Drugs, Center for Drug Evaluation and Research, Food and Drug Administration, Silver Spring, MD,
United States

Background: Aggregation of innocuous proteins into insoluble, highly ordered fibrils is associated with numerous
NJUgotCInA CJUD&UDU JnAWC)[A 1tel D)NIDEU enc ~&dl)nlorilU CJUDeUDUY X-ray diffraction studies, super resolution
microscopy, cryo-electron tomography and solid state nuclear magnetic resonance have given insights into the
structure of protein aggregates in unprecedented detail at multiple scales. They have revealed a variety of
structures including aggregates of amyloid-r, 4-synuclein, tau and TDP-43 conforming to the cross-y fold. Here,
we derive the X-ray based amyloid index based on cross-r signals to estimate regional aggregate load without
defining a reference region and compare across different regions of interest.

Methods: X-ray scattering signals of oligomer and fibrillar aggregates were collected in pure form or after
embedding in brain tissue phantoms or in sheep brain tissue using polychromatic or monochromatic X-ray source
integrated with spectroscopic detectors. Region independent strategy for the assessment of aggregates load
was established by normalizing the scattering profiles of different tissue regions with X-ray count at specific
scattering angle unrelated to cross-r reflections. Amyloid index for normalized spectrum was defined as the ratio
of AUP of knowledge based peak decomposed cross-r signal to the total spectrum AUP.

Results: Strong correlations were observed between AUPs of decomposed cross-r signals with ground truth
values (Pearson correlation coefficient > 0.95). Protein aggregate level in brain tissue is governed the variations in
amyloid index. The derived index metric avoided the selection of reference area and was independent of brain
tissue region.

Conclusion: Our x-ray amyloid index based on cross-r signal is a metric for regional protein aggregate
guantification which does not require the definition of target and reference regions and is independent of brain
tissue region. Preliminary investigations from phantom and sheep brain studies suggest that this index can be a
useful metric for assessing disease trajectories and monitoring targeted therapies.

Keywords: X-ray scattering, Amyloid index, cross-r , no-reference region, biomarker quantification
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An artificial neural network for PET brain amyloid imaging

Mike Georgiou?, Weizhao Zhao', Anthony Deana’, Efrosyni Sfakianaki', Rosie Curiel Cid!, David
Loewenstein'

'Dept. of Radiology, University of Miami Miller School of Medicine, Miami, FL, United States
“Dept. of Biomedical Engineering, University of Miami, Coral Gables, FL, United States
3Center of Cognitive Neuroscience and Aging, University of Miami Miller School of Medicine, Miami, FL, United States

The purpose is to examine the feasibility of a deep learning (DL) artificial neural network (ANN) for classifying *F-
florbetaben (FBB) PET/CT images based on quantitative analysis with SUV ratios (SUVT).

FBB images from 65 patients were visually interpreted and classified based on the brain amyloid plaque load
(BAPL) scoring scheme as 27 BAPL=1, 20 BAPL=2 and 18 BAPL=3. The scans were quantitatively analyzed for
regional amyloid plaque deposition of cortical regions, consisting of anterior cingulate gyrus, frontal lobe,
occipital lobe, parietal lobe, posterior cingulate gyrus, and temporal lobe, using the Siemens syngo.via Ml
software. Whole cerebellum (WCER) was used for normalization. A deep learning ANN was applied with 6 inputs
(SUVr values of the cortical regions), three hidden layers, and an output layer that can either classify the result
based on BAPL category (1,2,3) or as normal vs. abnormal. A training function was created using MATLAB (learning
rate 0.001, ReLU for internal activation and softmax for output activation). A user interface provided parameter-
adjustable settings for testing, such as number of neurons in each layer and number of epochs, and supported
output data collection (O to 1 probability).

Using 64 neurons in each of the three hidden layers and 100,000 epochs, the system completed its training in 39
seconds. With all the data used for training and then randomly selecting cases for validation, the accuracy was
100% in categorizing the cases as BAPL 1,2,3 or as normal vs. abnormal. When training the system by first
randomly removing cases used independently for validation, the accuracy for classification was 82% for the 3-
BAPL classifier and 88% for the normal/abnormal classifier respectively. The accuracy improved using data
augmentation with pseudo-cases.

This study demonstrated the potential of a DL ANN system for classifying FBB PET/CT cases into BAPL
categories based on cortical regional SUVr analysis.

Keywords: Artificial Intelligence, amyloid brain analysis
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Predicting regional tau burden using structural connectivity from
individualized epicenters

Christopher Brown?, Sandhitsu Das!, llya Nasrallah!, John Detre!, Paul Yushkevich!, Corey McMillan?, David
Wolk!

'University of Pennsylvania, Philadelphia, PA, United States

»TD geAWID TeyCheD tOHjonét UFDeC enc TDUWIHDRD)WY 6 W Feld otoA+ eAtbUU JRCje|Cwetl F)U 1eTDINDGU
disease (AD) remain poorly understood. Over the last several years studies have demonstrated the spread of tau
pathology among functionally connected neurons. However, this work has defined group-level, canonical
epicenters within typical and atypical AD using population-based connectomes. Here we identified individual-
level epicenters of tau pathology and structural connectivity with these epicenters to predict regional tau burden.
183 participants from the Penn Aging Brain Cohort and ADNI with multi-shell diffusion MRI (dMRI) and AV1451 Tau
PET within 18 months of each other were included in the present study. T1-weighted images were segmented
using ANTS Multi-Atlas Joint Label Fusion pipeline. Tau PET and dMRI were both registered to T1-space using
ANTS. Standard uptake value ratios (SUVR) were converted to Tau Positivity Indices (TPI) based on mixed-
Gaussian models. We defined epicenters as the regions with the top 10% of TPl in each hemisphere. BEDPOSTX
and PROBTRACKX2 were used for probabilistic tractography between all brain regions and structural connectivity
distance (Distancesc) of each region to tau epicenters was calculated and averaged for all epicenters. Linear
mixed-modelling (Figure 1) including age, sex, education, race, and Epicenter TPI as fixed covariates and random
slopes and intercepts demonstrated that regions with shorter Distancesc had higher TPI (f unstand = -0.077, 95% Cl :
[-0.11, -0.042], p < 0.001), with the full model explaining 68% of the regional variance in TPI (J predict = 1.013, p < 0.001).
These models significantly outperformed those using Euclidean distance or a canonical epicenter in the
entorhinal cortex (Figure 1). These results demonstrate that models using individualized epicenters and structural
connectomes can account for a UJAn)gJA&RUENOWRUBY tDA|6Ré TDWIDADAD|W i Wew UFDEC Ji 1teTD)NDGU C)UDeUDy
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Figure 1. Structural Connectivity from Individualized Epicenters predicts Regional Tau
Pathology. Prediction of regional tau pathology by structural connectivity distance from tau
epicenters (top left) and comparison of predicted versus measured tau pathology (bottom left).
Alternative models using Euclidean distance (top right) or distance from a canonical epicenter in
the entorhinal cortex (bottom right) are also shown. Data points represent individual regions with
density of points demonstrated by fill. Solid black lines are lines of linear best fit, while dashed
red lines are the 95% prediction interval.
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Introduction: Microglia are |igteNNeb it ADU TeYOREED] LID Aty AD&ORH 1eTDJNIDGU CJUD&UDd énc trec
dementia (ADRD) pathology to prevent downstream neurodegeneration; however, there is evidence that microglia
may also contribute to the aggregation and spreading of ADRD pathology, including tau tangles. AD and its
variants are characterized by differential patterns of tau accumulation, following Braak staging in AD or a
posterior distribution in posterior cortical atrophy (PCA). We hypothesized that translocator protein (TSPO) PET
signal using a third-generation tracer, 11C-ER176, would follow a focal pattern that mirrors that of tau tangles.

Methods: Participants (69+7 years; 44% women,; 18 amyloid-negative cognitively normal older adults (controls); 1
amyloid-positive MCI, 1 amyloid-positive AD; 3 amyloid-positive PCA) underwent amyloid PET (Florbetaben;
visually determined positivity), tau PET (MK6240; 90-110min SUVR), and TSPO PET (ER176; 60-90min SUVR), as well
as ADRC consensus diagnosis. Exploratory voxelwise analyses compared tau and TSPO between controls and all
impaired participants as well as each variant.

Results: Impaired participants had widespread elevated tau and elevated TSPO in the occipital, temporal, and
frontal cortices. The amyloid-positive MCI/AD group had widespread elevated tau across Braak regions and focal
clusters of elevated TSPO in the frontal, temporal, parietal, and occipital cortices. In comparison, the amyloid-
positive PCA group had more widespread elevated tau, which was highest in the occipital cortex, and more
widespread focal clusters of elevated TSPO.

Conclusions: In a small subset of different clinical AD variants, evidence of elevated TSPO was present alongside
elevated tau. Ongoing recruitment and longitudinal data collection, including within participants with logopenic
variant of primary progressive aphasia, will further elucidate the spatial and temporal correspondence between
tau and microglia across disease progression.
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Figure 1. Voxelwise comparisons between controls (n=18) and impaired participants (A) as well as each
variant (B). Clusters of red indicate greater tau (left) or TSPO (right) in impaired participants compared to
controls. There were no clusters of greater tau or TSPO in controls. Note that clusters of elevated TSPO
were present in the cerebellum, a validated TSPO pseudo-reference region for AD, in the smaller variant
specific samples at a more liberal threshold that are minimized in the larger sample at a stricter threshold.
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The TSPO circadian pattern: a [11C]ER176 test-retest study
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Background: Mitochondrial translocator protein 18 kDa (TSPO) is a widely used marker of neuroinflammation. A
possible circadian effect has been suggested in a [11C]PBR28 study. Unlike other TSPO tracers, [LIC]ER176 has
sufficient specific binding to image participants with any of the three TSPO genotypes, but its variability and
reliability are unknown. We determined them in all TSPO genotypes by doing two [11C]ERL76 scans in the same
subject on the same day and an additional scan on a different day.

Methods: Seven healthy volunteers (age: 64.7+6.5 years, 3 female, HAB/MAB/LAB: 3/2/2) underwent 90-minute
11C-ER176 scans in the morning and afternoon. Ten subjects (62.8+5.5 years, 4 female, HAB/MAB/LAB: 6/2/2) (five
of whom among the initial seven) had a retest scan on a different morning (104+121-day interval). Total distribution
volume (VT) was calculated using an unconstrained two-tissue compartmental model and arterial input function.
Outcome parameters were absolute variability (AV) and intraclass correlation coefficient (ICC).

Results: All same-day scans exhibited globally higher binding in the afternoon (average AV 23%); the increase
tended to be higher in subjects with higher affinity (HAB/MAB/LAB: 28.5%/29.6%/8.5%); ICC was 0.91. For
separate-day scans, average AV was 16.7%; ICC was 0.76. Removal of an outlying value decreased average AV to
13% and increased ICC to 0.92. Separate-day scans showed a small trend of increasing variability with affinity;
average AV in HAB/MAB/LAB being 14.5%/11.7%/10%.

Conclusions: Previously only hinted at for TSPO tracers, our study clearly showed a circadian effect. [LIC]ER176
uptake systematically increased in the afternoon compared to the morning. This effect increased variability and
decreased reliability on same-day scans. Since [L1IC]ER176 uptake had a small variability and high reliability in
scans obtained at the same time of day, clinical protocols should consider the impact of circadian variability on
the reproducibility of studies performed with [LIC]ER176 and other TSPO tracers.

Keywords: Neuroinflammation, ER176, PET, TSPO, Reliability
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Tau PET signal within the default mode network predicts longitudinal clinical
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allow professionals and loved ones to make better-informed medical, support, and life planning decisions. While
recent research has started to demonstrate the clinical prognostic value of tau PET in typical late-onset amnestic
AD, its utility in predicting clinical decline in individuals with atypical forms of AD remains unclear. Here, we
examined the relationship between baseline tau PET signal and the rate of subsequent clinical decline in a sample
of 48 A*/T*/N* patients with mild cognitive impairment or mild dementia due to AD with atypical clinical
phenotypes: 16 Posterior Cortical Atrophy, 15 logopenic variant Primary Progressive Aphasia, and 17 amnestic
syndrome with multi-domain impairment and age of onset < 65 years (Table 1). Baseline tau burden was measured
with ®F-Flortaucipir PET, whereas the rate of clinical decline was quantified as the annualized change in Clinical
Dementia Rating Sum-of-Boxes scores (CDR-SB) from baseline to follow-up. Compared with amyloid-negative
cognitively unimpaired controls, atypical early AD patients showed prominent baseline tau burden in the major
nodes of the default mode network (DMN), including the angular gyrus, posterior cingulate cortex/precuneus, and
lateral temporal cortex, with lesser involvement of the medial temporal lobe (Fig. 1A). Greater baseline tau in the
broader DMN predicted faster clinical decline (Fig. 1B). Tau in the DMN was a stronger predictor of clinical decline
than that in the other canonical networks (Table 2), which was supported by data-driven model selection that
considers joint contributions of multiple networks (Table 3). These findings point to the role of DMN tau as an
imaging biomarker to guide prognostication for patients with atypical early AD and their families and to inform the
design of clinical trials, including potentially recruiting multiple clinical phenotypes of AD into a single trial.
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Table 1. Demographic and clinical characteristics of the sample

AD AB- CU
n 48 24
Age (years) 64.1 £ 8.16 67.4+49
Sex (M/F) 20/28 1212
Education (years) 16.7 £ 2.46 #15.7+23
MMSE at baseline *23.57+4.75 -
CDR at baseline CORO0(n=3) CDRO(N=24)
CDR 0.5 (n=28)
CDR1(n=17)
CDR-SB at baseline 35+1.87 0

Baseline to follow-up (months) 14.55 + 3.97 4
Global cortical amyloid (CL) 100.64 + 26.37 6.63 + 6.26

Note: CU = cognitively unimpaired. Data based on "n = 21 and #n = 13.
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Figure 1A. Atypical early AD is characterized by posterior cortical tau deposition,
including the major nodes of the default mode network (DMN)
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Figure 1B. Greater tau burden in the DMN at baseline predicts faster clinical decline
in atypical early AD approximately one year later
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Table 2. Simple network multiple linear regression models reveal that baseline tau burden in the default mode network (DMN) is a stronger predictor of clinical decline than that
in other canonical functional networks in atypical early AD.

‘Model Age Sex  Baseline COR-SB__ Defadt  Frontopanetal  Visusl  Limbc __ Dorsal Attention Veniral Altention_Somatomotor Adusted R2_p __ AIC
Basic D07(63) 046(11) 0.32(027) - - - - . - - 10 051 140
Detautt [019(19)  0.16(53) 0.24 (0%6) 0.56 (<.001) - . - - - . M <001 -12.84
Frontoparietal  |0.21(17)  0.15(59) 0.23(077) . 0.54(002) - . . . . 28 0017 .87
Visual 001(94) 034(23) 0.19(18) . . 0.33 (.036) - . . . A7 016 438
Umbsc 0.01(91) 028(31) 0.28(.037) . - . 0.37 (01Y) - . - 21 0058 6.80
Dorsal Attention 10.00 (.58) 0.30(.31) 0.25(.076) - - - 0.32 (.068) . - A5 025 317
Ventral Attention |0.15 (.37) 026 (.36) 0.30(.032) - - - 0.40 (.024) - A9 o011 519
Somato 0.03(84)  041(15) 0.29 (.045) - . . . 022(19) 12 050 -1.37

Note: The best performing model, defined as having the largest AAIC and AR? compared with the basic model, is highlighted in orange, where tau burden in the DMN is the only
significant predictor in the model, AIC = Akaike information criterion,

Table 3. Data-driven model selection reveals that tau burden in the DMN alone provides sufficient explanatory power to predicting clinical decline in atypical earty AD.

Age Sex Baseline CORSS Defautt Fromopanetal Limbsc Ventral Attention Visusl of loglik AlCc  delta weght
- - - o - - 044 029 S5 5652 M4 - 004
on 04 . . . . 4 5782 12477 00 003

- - . o - . - 0M 4 5813 12518 072 003
0% - o023 s - - - - 5 5682 12526 09 0O
. - 028 14 o . . . S 5708 12658 112 o002
- 017 04 - - - 017 5 5718 12579 133 o0m

. A 05 - . - - 3 5064 12582 138 002
o ors - . 0209 . § ST20 12582 1.8 002

014 ors - - 4.3 023 6 5591 1258 140 02

. .- . oe - 021 Q47 0OM 6 85%2 12888 142 O0M2
01 - - 051 - - - 0OM 5 57N 15, 142 0
. . - . . 0% - 036 4 585! 12594 148 002
. 107 Qe . . 02y S ST 1397 150 002

- - bW 14 o - - 020 6 5607 1620 173 0m
019 - 018 os . . . 017 6 5615 1263 18 001
o12. - o - . 037 028 6 5617 12638 182 OO
- - - o - s 433 . 4 5876 12645 198 001

Note: Only the models with AAIC < 2 are shown (out of 256 modeis). The most parsimonious mode!, as defined by having the fewest predictors within two AIC points from the
lowest AIC, is highlighted in orange, which has tau burden in the DMN as the sole predictor.

Keywords: Positron emission tomography, Clinical Dementia Rating Scale Sum of Boxes, prognostication, disease-
modifying therapies, risk stratification
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Han, Feng

Reduced coupling between cerebrospinal fluid flow and global brain activity is
linked to cortical tau and atrophy

Feng Han', JiaQie Lee!, Xi Chen'?, Jacob Ziontz!, Tyler Ward!, Susan Landau', Suzanne Baker?, Theresa
Harrison!, William Jagust'?

'Helen Wills Neuroscience Institute, University of California, Berkeley, Berkeley, CA, United States
2Lawrence Berkeley National Laboratory, Berkeley, CA, United States

Background: The glymphatic system clears  -amyloid (Ar ) and tau through cerebrospinal fluid (CSF) movement.
CSF inflow is coupled to global brain activity measured by global resting-state functional-MRI (gBOLD). Weaker
coupling may reflect impaired glymphatic function and is associated with cognitive decline and Ar load in early
Alzheimens disease (AD). Here we quantify glymphatic function with gBOLD-CSF coupling and investigate the role
of glymphatic activity in tau pathology.

Method: We included 115 ADNI3 participants (72.5 + 7.8 years; 60 females; 6 AD and 42 mild cognitive impairment)
who underwent resting-state fMRI (rsfMRI; TR = 0.607s), tau-PET (flortaucipir), and amyloid-PET (florbetapir or
florbetaben). These participants were classified into different sub-groups based on amyloid deposition (Ar +:
florbetapir > 1.11 SUVR; florbetaben >1.08 SUVR) or diagnosis (cognitively impaired or unimpaired). CSF inflow
signal was extracted at the bottom rsfMRI slice, and gBOLD signal was from gray matter. Correlation analysis
between gBOLD-CSF coupling and tau load or cortical thickness was performed on the whole cohort and sub-
groups. Predefined regions of interest (ROIs) included Braak ROIs and a meta-temporal ROL.

Result: -pV |njtoF énC Aowl@ FDID AoWFLDC] DEAT FeiyA Fenyl AowTFt|iA Fel OwenygDC & UD A9wl@-CSF cross-
correlation at the negative peak (Fig. 1). Weaker coupling was correlated with more tau deposition and thinner
cortices in Braak IlI-IV, V-VI, and meta-temporal ROI (but not in entorhinal cortex) in all participants, and the Ar +
and Ay + impaired subgroups (Fig. 2&3). Tau deposition mediated the association between coupling and thickness
across all and Ay + participants.

Conclusion: Coupling between gBOLD and CSF inflow is associated with tau deposition and cortical thickness
across neocortex, especially in Braak V-VI ROIs. This effect is particularly evident in participants with elevated
amyloid or cognitive impairment. These findings suggest that gBOLD-CSF coupling is important for tau clearance,
likely through its association with the glymphatic system.
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Fig. 1. Gray-matter rsfMRI (gBOLD) and CSF inflow signals are temporally
coupled. (A) Coupled gBOLD and CSF changes (gray arrows) in a
representative subject. (B) Upper: gBOLD was averaged across gray matter
area; Lower: CSF inflow signal was extracted from the CSF region at the bottom
slice of rsftMRI acquisition, corresponding to the red-dashed line on the T1-
weighted image in the upper panel. (C) The mean gBOLD-CSF cross-correlation
across all 115 subjects. The cross-correlation (r = - 0.34) at the +4.856-sec lag
(black arrow; negative peak of the mean curve) was applied to quantify the
BOLD-CSF coupling for each subject. Shaded region represents one standard
error of mean (SEM).
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Fig. 2. gBOLD-CSF coupling is correlated with the cortical tau across the whole cohort and A+ subjects. (A) gBCLD-CSF zouplirg
was posibvely correlated with tau in most cortical regions across ol subjects, e subjects with weaker (less negatve) coupling bad more
1au depostion (B) gROL D-CSF caupling (strength] significantly dacraased with mors tau depnsition in Braak V-V, Braak 111V, and tamporal
mats-RO| across the whole conort (8 ¢ = 021 all p < 0,026 N = 115). This sssocistion was similsr, atthough not signficant {r= 014 p =
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Fig. 3. gBOLD-CSF coupling is correlated with cortical thickness across the whole cohort and A+ subjects,
which is mediated by tau. (A} Subjects with weaker {less negative) gBOLD-CSF coupling had thinner cortices in the
maiorly of brain ragions, especally in the frontal. panstal, and temporal lobeas, including default mode natwork {DMN) and
fronto-parietal network (FPN). (B) The gBOLD-CSF coupling strength significantly decreased with thinner cortices in Braak
V=VI, Braak LI-1V, and temporal mela-ROls across the whole cohorl (all r < - 0.23, all p = 0.014; N = 115). A siméar bul nol
significant coupling-thickness association was found in the entorhinal regicn (r = - 0,13, p = 0.17). (C-F) Among AR+
subjects, particularty impaired A3+ ones, the coupling-thickness remained strixing (all r < - 0.36, all p < 0.015 in Braak V-
VI, Braak -1V, and temporal meta-ROI In D and F) while this was not the case in other parlicipants. Each point represents
ane subject. (G-H} Across the entire cohort and A+ subjects, tau mediated the significant association between gBOLD-
CSF coupling and thickness throughout cortex, including Braak V-VI, Braak -1V, and meta-temporal area (p < 0.0486,
excapt for the marginally significant relationship [p = 0.090] in Braak V-\1 among the AR+ subjects).

Keywords: tau, cortical thickness, cerebrospinal fluid (CSF) flow, global brain activity, glymphatic function
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Zammit, Matt

- OAN)YJED CDALRD énC 1ol DINDGRU CJUDEUD AtjiijAet Uyeudl i @6 Fn UHCIoND
are better distinguished by amyloid and neurofibrillary tau compared to age

Matt Zammit!, Emily Schworer!, Tobey Betthauser?, Sigan Hartley!, Charles Laymon?, Dana Tudorascu?,
Ann Cohen?, Sterling Johnson', Alexander Converse!, Davneet Minhas?, Shahid Zaman?, Beau Ances*,
Chester Mathis?, William Klunk?, Benjamin Handen?, Bradley Christianiy » TD 1t6TD]NDiU 9J6Né&ilL-Di
Consortium - Down Syndromet!234

'University of Wisconsin-Madison, Madison, WI, United States
2University of Pittsburgh, Pittsburgh, PA, United States
*University of Cambridge, Cambridge, United Kingdom
*Washington University in St. Louis, St. Louis, MO, United States

Background: - T&lieAUDii|eey)on 6§ AGRR|YJED CDALRD gotoF|iA 1teTDINDEU C)UD&UD ui@uijoNeédLDi DNIDIADKAD |U
necessary for clinical care in individuals with Down syndrome (DS). This study explores the relation between DS-
specific cognitive measures with amyloid and tau PET.

Methods: 167 adults with DS underwent PiB and AV-1451 PET (N=92 with longitudinal data). Individuals were
assessed using the modified Cued Recall Test (mCRT) and Down Syndrome Mental Status Examination (DSMSE).
Clinical status (cognitively stable (CS), mild cognitive impairment (MCI) or dementia (DEM)) was determined from a
consensus process independent of PET results. Amyloid burden was characterized using amyloid-positive
(A+=18CL) chronicity (time-duration of A+), and tau burden was measured with SUVR across NFT stages of tau
pathology. Age and chronicity were independently compared across groups categorized by clinical status using
independently with mCRT and DSMSE scores against chronicity and NFT stage tau for the most recent timepoint
while adjusting for sex and premorbid intellectual disability level.

Results: Individuals were distinguishable by age between CS and MCI/DEM, but not between MCI and DEM, while
chronicity distinguished all groups (Fig.1). Negative associations (p<.0001) were observed between cognition and
chronicity, and cognition and NFT stage tau. For all models, premorbid intellectual disability level as a covariate
was significant, while sex was only significant for models evaluating DSMSE. Quadratic associations were
observed for models assessing cognition vs. chronicity, while linear associations were observed for cognition vs
NFT stage tau (Fig.2+3).

Discussion: A+ chronicity is an effective tool to classify individuals with DS based on their AD clinical status. Both

amyloid and tau display significant negative associations with cognition in DS. These findings highlight the
trajectory of cognitive decline following amyloid and tau emergence throughout AD progression in DS.
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Fig 1. ANOVA comparisons between mean age and A+ chronicity categorized by clinical status (cognitively stable, mild
cognitive impairment, dementia). A+ chronicity of 0 years indicates the threshold of A+ (18CL). Individuals with MCI had a
mean age of 50.8(5.25) years and mean A+ chronicity of 6.84(5.37) years. Individuals with DEM had a mean age of
52.1(4.21) years and mean A+ chronicity of 12.3(5.30) years,
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Fig 2. Negative associations between cognition {modified Cued Recall Test and Down
Syndrome Mental Status Examination) and A+ chronicity. The left plots display results
for all imepoints, where connacted lines represent longitedinal data for each individual
(representad as individual colors). The right plots display the regréassion fits between
cognition and A+ chronicity for only the most recent timepoint, Dashed lines represent
the standard error,
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Fig 3. Negalive associations belween cognition (modified Cued Recall Test and Down Syndrome Menlal Status Examination) and NFT
stage tau. The lefi plots for each cognitive measure display results for all imepoints, where connected lines represent longitudinal
data for each individual {represented as individual colors). The right plots for each cognitive measure display the regression fits
batween cognition and NFT stage tau for only the most recent timepeint. Dashed lines represent the standard arror,

Keywords: Tau, Amyloid, Cognition, Down syndrome
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Fonseca, Corrina

Early Ar and tau-seeded functional networks derived in young adults reflect
patterns of tau deposition and accumulation

Corrina Fonseca!, Theresa Harrison?, Trevor Chadwick!, Jacob Ziontz!, Suzanne Baker?, William Jagust*?

'Helen Wills Neuroscience Institute, University of California, Berkeley, Berkeley, CA, United States
2Lawrence Berkeley National Laboratory, Berkeley, CA, United States

Background: Functional network interactions may drive Ay and tau pathology accumulation in aging and AD. Here,
we investigate how spatial patterns of functional networks connected to early Ar and tau sites are associated
with tau in cognitively healthy older adults (OA).

Methods: Voxel-wise PiB-PET and FTP-PET OA images were ordered by increasing global pathology burden and
iteratively compared to a reference set of young adult (YA) PET images using a sliding window approach. Peak
voxels of the earliest significant differences were used to create bilateral ROIs for both Ay and tau. The ROIs were
then used as seeds in a resting-state fMRI seed-to-voxel correlation analysis of 440 young adults from the
Human Project. One-sample t-tests were used to construct FDR-corrected Ay and tau-seeded networks (Figure
1). The networks were thresholded to the top 20% of connections, binarized, and applied to cross-sectional SUVR
(n=178) and longitudinal SUVR slope (n=78) FTP-PET images. Repeated measures ANOVA and paired t-tests were
used to compare mean FTP SUVR or slope within and outside of each network mask and the overlap between
networks.

Results: Baseline FTP SUVR and slope were significantly greater within the Ar and tau-seeded networks and the
overlap compared to outside of the networks (Figure 2). The tau-seeded network had greater baseline FTP SUVR
than the Ar -seeded network. Lastly, there was greater baseline and longitudinal FTP in the overlapping regions
compared to both the Ar and tau-seeded networks.

Conclusions: Functional networks defined by putative Ar and tau epicenters showed greater baseline and
longitudinal tau accumulation compared to outside of these networks. The overlap between networks had the
highest baseline tau and fastest rates of tau accumulation. Our results suggest that networks functionally
connected to sites of early Ar and tau interact in spatially overlapping regions, possibly conferring vulnerability to
subsequent tau accumulation.
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Network Construction

AB-seeded Network

Peak voxels — 4 mm spherical ROIs

Human Connectome Project (HCP) YA rs-fMRI :
Seed Correlation Analysis
n =440

T — ——— —— — a— — — o — ——— — — — —

Early AB Region Early Tau Region

Figure 1. Network Construction. A) A sliding window t-test approach was performed iteratively comparing YA
(aged < 35 years) and OA (aged 35+ years) PiB-PET and FTP-PET to identify the earliest regions of AR and tau
deposition. B) At the eigth t-test comparison for PiB-PET, a significant cluster with a peak voxel (6,-37,33 mm) in
the right posterior cingulate emerged. At the ninth t-test comparison for FTP-PET, a significant cluster with a
peak voxel (-31,-14,-28 mm) emerged in the left entorhinal cortex. Significance thresholds for all t-tests were
voxel uncorrected p <0.001 and cluster fwe-corrected p<0.05. C) Peak voxels from the PIB-PET and FTP-PET
voxel-wise analyses were used to create 4 mm spherical ROIs. These ROls were applied to resting-state fMRI
data in 440 HCP YA and seed correlation analysis was performed to construct AB & tau-seeded networks. D)
Then, the average FDR-corrected group SCA map was thresholded at the top 20% of connections and binarized
to create a network mask for each network.
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A. HCP-Derived Networks

B. Comparison of Baseline FTP n=178
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Figure 2. Comparison of Baseline & Longitudinal FTP in Networks. A) Af and tau-seeded
network are shown (in blue and red, respectively) as well as spatial overiap between the
networks (magenta). B) Mean baseline FTP SUVR was greater within each network mask and
within the overlap compared to cutside of the networks or outside of the overlap (Tau-seeded >
Qutside: t=10.7, p<0.001; AB-seaded > Qutside: t=3.5, p<0.001; Overlap > Qutside: t=14.5,
p<0.001). Mean FTP slope was significantly greater within the tau-seeded network compared 10
the Ap-seeded network (t=3.9, p<0.001). Mean FTP slope was greater within the overiap
compared 1o both the AR and tau-seeded networks (Overlap > Tau-seeded: t=9.8, p<0.001;
Overlap > AB-seeded: 1=20.7, p<0.001). C) There was greater mean FTP slope within each
network masks and within the overiap compared to outside of the network (Tau-seeded >
Qutside: 1=2.6, p=0.009; Af-seeded > Outside: t=2.7, p=0.008; Overlap > Outside; t=3.2,
p=0.002). Mean FTP slope was greater within the overiap compared to both the AR and tau-
seeded networks (Overlap > Tau-seeded: t=3.3, p=0.02; Overlap > A-seeded: =21, p=0.04).

Keywords: Functional connectivity, amyloid, tau, networks
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Unschuld, Paul G.

Gray matter GABA and Glutamate reflect amyloid beta burden in cognitively
healthy individuals
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Introduction: Gamma-hydroxy-butyric acid (GABA) and Glutamate are brain neurotransmitters with essential
importance for cognitive processing. This study tested for relationships between gray-matter GABA, Glutamate,
and brain R-amyloid (AR) burden before clinical manifestation of Alzheimer's disease (AD).

Methods: Thirty cognitively healthy adults (age 69.916 years) received high-resolution atlas-based *H-magnetic
resonance spectroscopic imaging (MRSI) at ultra-high field strength of 7 Tesla (7T), for gray matter-specific
assessment of brain GABA and Glutamate. Apolipoprotein-E-epsilon-4-allele (APOE4), AR-burden and longitudinal
memory-performance were assessed as indicators of the individual risk for AD.

Results: Higher gray matter GABA and Glutamate positively related to higher A3-burden (3=0.60; p<0.03; 3=0.64,
p<0.01), with positive effect modification by APOE4 (p=0.03). GABA and Glutamate were negatively related to
longitudinal change in verbal episodic memory performance (3=-0.48; p=0.02; 3=-0.50; p=0.01).

Discussion: GABA and Glutamate neurotransmitter activities in the brain reflect early AD-pathology. They may
represent promising biomarkers and possible therapeutic targets for preventive intervention.

Keywords: MRSI, PiB-PET, GABA, Glutamate, APOE4
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Amyloid PET scan reader agreement in IDEAS: expert readers vs local clinician
readers
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Background: We examined accuracy of local radiologist and nuclear medicine physician interpretations of
amyloid PET compared to expert readers across 17000 real world scans from IDEAS.

Method: Randomly selected amyloid PET/CT scans performed using one of three FDA-approved agents [*°F-
Florbetaben (FBB), ®F-Florbetapir (FBP), ®F-Flutemetamol (FMM)] and previously interpreted by local readers from
the Imaging Dementia - Evidence for Amyloid Scanning (IDEAS) study were assigned to vendor-selected panels of
3 expert readers for interpretation; 500 scans per agent and 1 panel per agent. Scans were stratified to match
frequencies observed in the overall study by age, impairment level, interpretation result, and PET facility type.

Visual interpretations (positive or negative) were performed accordiqg to agent:speg:ific validated interpretation
ATDGe) 2DeCDW FDD &tRCDC b AtJrijAét énC CONOHTBTTIA Célgd - o TDMU LeFFé U@EYUYA FIU Fo-sided 95%
confidence interval estimates examined agreement between local readers, expert panel, and individual expert
readers.

Result: Median age for participants of 4489 interpreted scans was 75 (range 65-96); 51.4% were female, 60.5%
MCI. Local readers interpreted 60.9% of scans positive and 39.1% negative (Table 1).

Across radiotracers, agreement between majority expert read and local readers was excellent (k coefficient 0.76;
95% C10.73 2 0.80, p<.0001) with 86.6% (791/913) agreement for positive scans and 90.9% (532/585) agreement for
negative scans (Figure 1). Agreement by individual radiopharmaceuticals was good to excellent: k coefficient 0.78
(95% C10.72 2 0.83, p<.001) for FBB, k coefficient 0.72 (95% CI 0.66 & 0.78, p<.001) for FBP, and k coefficient 0.78
(95% C10.73 0 0.84) for FMM (Figure 1). Agreement varied between local readers and individual (good to excellent)
(Figure 2).

Conclusion: We found good to excellent agreement between local readers and expert readers for combined scans
and individual agents. Visual interpretation of Ay PET can be performed in a clinical setting with high reliability.
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