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Introduction A A|[>20 Beta

= Deposition of amyloid-beta (AB) is a continuous process happening years before AD symptom onset

= Using cut-offs for established pathology may impede detecting subjects with low AR pathological
burden

* Individuals classified as AB -negative using typical AP PET thresholds may have ‘subthreshold AB
values’ reflecting low AB pathological burden

= There is great interest in understanding the pathophysiological changes occurring in this population
and trials targeting this population are underway

The aim of this study is to describe if there are detectable differences
in tau, synaptic, inflammatory, neurodegeneration CSF markers and
brain structure in participants with low AP pathological burden
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Methods: participants AAC20 na:l -

= The initial and consecutive 318 participants of the ALFA+ cohort with CSF and PET data available
were included in this study.

= ALFA +is a cohort comprises middle aged (45 to 65 years) cognitively unimpaired individuals
with increased risk for AD, hence located very early in the Alzheimer continuum.

alfastudy ALFA parent cohort ( \
ALFA + (N=400)
. 2743 CU (45-75 yrs)
. High proportion of AD offspring . CSF sampling
. Environmental & . Advanced MRI
Lifestyle factors . PET/CT: A, T, FDG
. Clinical history, cognition . Follow-up every 3y
. GWAS

.« Basic MRI K /

Molinuevo et al. Alzheimers Dement 2016
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Methods: participants AAC20 na:l -

= We measured CSF Ab42, Ab40, t-tau, p-tau, neurogranin, GFAP, IL-6, YKL-40, STREM2, NFL,
S100B and a-synuclein?.

" The above biomarkers measured are part of the NeuroToolKit. NeuroToolKit is a panel of
exploratory prototype assays designed to robustly evaluate biomarkers marking some of the
main pathologic events described in AD and other neurological disorders

= Abeta42, pTau, tTau, have an identical composition to the commercially available Elecsys®
CE/IVD assays.

= Ab42/40 was used to define A+ with CSF, being the cut-off Ab42/40<0.071%
= Structural MRI, FDG and Flutemetamol PET were performed.

= PET images were scaled to SUVr using the whole cerebellum as reference region and Centiloid
values were calculated.

1. Molinuevo et al. Alzheimers Dement 2016;
Elecsys® CSF assays are not approved for clinical use in the U.S.
2. Milad-Aloma JAPD, 2020 in press
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Methods: participants AAIC>20 Beta

Low AP pathological burden, was defined as:

H LowBAbGurdenk
Amyloid@hegativel Amyloid@ositivel
pathology®
ModelE[ CSF-EAndEL<20p] CSF+EndEL<40E] CSF+EANndECL>400
Model2[ CL<200 20-40LE] CL>40F
ModelBx CSF-EndV/R-E] CSF+EAndA/R-7 CSF+EAndA/R+E

Table 1. Amyloid groups definitions

Elecsys® CSF assays are not approved for clinical use in the U.S.
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Methods AAIC>20 Beta

= We performed one-way analysis of variance (ANOVA) to assess differences in age,
education and MMSE performance among the corresponding emerging amyloid
pathology, amyloid negative and amyloid positive groups

= All CSF biomarker levels and neuroimaging variables were described and compared
between groups using one-way analysis of covariance (ANCOVA), adjusting for the effect of
age and sex. FDR multiple comparison correction following the Benjamini-Hochberg
procedure

= All CSF biomarker levels and neuroimaging variables were described and compared
between groups using one-way analysis of covariance (ANCOVA), adjusting for the effect of
age and sex.
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Results: demographics and CL values by groups AANIC>20 celona ) -
MODEL 1 MODEL 2 MODEL 3
CSF- CSF+ CSF+ 20-40 CSF- CSF+ CSF+
CL<20 CL<40  CL>40 <20CL cL >40CL VR- VR- VR+
P-Value _ _ P-Value P-Value
(n=205, (n= 94, (n=19, (8nS_ 42;1 (n=18, (5?501/9 (n=202, (n=72, (n=39,
645%)  29.6) 6.0%) A%) 570 %) 645%)  230%)  12.5%)
60.5 615 65.5 60.6 64.0 65.5 60.5 60.8 64.9
Ageyears a5y 1) (2892 0001 |46y 3532 289 0001 | e (523) @api¢ 00001
Female, N 133 175 131
%) Gy 530564 13(684) 0.32 G2 1LG6LD  13(684) 086 Gy 0650 24619 0.37
Education, 13.3 13.2 12,5 043 135 13.3 12.5 053 13.6 135 12,5 0.0
years (3.43) (3.47) (3.99) ' (3.42) (3.85) (3.99) ' (3.40) (3.30) (3.89) '
29.1 29.2 29.1 29.2 29.2 29.1 29.1 29.3 29.0
MMSE (0.95) (0.96) (1.03) 051 (0.95) (1.04) (1.03) 090 (0.95) (0.90) (1.09) 025
APOE &4 73 145 57
carri's N 85(415) o, 14(737)°  <0.0001 c1ey  13(722) 14(737) 0049 | 82(406) oo 28(718)°  <0.0001
o (7.7) (5L.6) (192)
Centiloids -4.58 8.90 55.6 217 28.2 55.6 -4.66 5.52 36.3
(CL) 651) @21 @oer OO0 1799 10t ot OO | s (a0 ipre OO0
0.087 0.054 0.041 0.078 0.045 0.041 0.086 0.056 0.045
<0. <0. <0.
CSF AR42/40 (0.009)  (0.011)*  (0.008)%* 0.0001 (0.016)  (0.010)*  (0.008)* 0.0001 (0.009)  (0.011)*  (0.011)** 0.0001
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Results: CSF p-tau, t-tau, neurogranin and NFL are increased AAIC>20 Beta
BRAIN RESEARCH CENTER
in the low AB burden group
MODEL 1 MODEL 2 MODEL 3
CSF- CSF+  CSF+ CSF- CSF+  CSF+
Clom  Coad Craimy  Pvalue | CL<20m 2040CLm CL>A08 PValuen| o e O pvale
p-tau 13.9 171 254 146 196 253 | 138 16.2 231 :
(pg/mL) (4.19) (6.50)* (7.08)* <0.0001 (4.97)1 (7.13)%" (7.08)'m <0.0001e (4.17)a (6.03)%m  (7.40)'® <0.0001e
t-tau 176 210 280 183 239 280 e 199 267 :
(bgmL) (48.7) 727 (658)  <0000L | 59)m (@54 658)@ OO som @i (st O000LE
753 86.0 112 774 985 112 754 823 105
NIL(PIML) 036 (@527 (@34 <0000 | (ze)m (2w (B4 OO | @ine  (29m  @uaw 000
Neurogranin 841 1003 % 1003 : : 1019 :
gy T2(52) e gegy  0000L | TAT@EDE e g 00009W | TI9@SLE 794(330)8 (e <0000
STREM2 758 7.98 879 763 8.84 879 vosa | 757 774 883 v
(ng/mL) (1.93) 234)  (2.66) 0.19 Q008 (2748  (266)a 0858 | 1o3)m (2228 (263)8 053¢
YKL-40 138 150 200 140 170 200 137 143 187
(ng/mL) (44.8) 525 6417 9004 | ugem ssm 64 Q0P | aem  ram  Gesm  00019F
GFAP 7.0 7.80 9.71 7.24 851 9.71 708 767 9.00 i
(ng/mL) 2.13) 23 ey %0 oom  ame e PO | up  sgp @essm 0P
3.86 3.83 3.94 3.86 3.66 3.94 i 3.87 3.90 372 i
IL6(pgmL) 15 (L53)  (L37) 058 w3gp  @sem  @snm %% | asm asem  asom  OOF
5100 0.98 107 103 1,00 116 103 0.98 1,05 1,09
(ng/mL) 0200 (027  (0.18) 0.033 020 0337  ©in  COBP | o20m  (02m (2@ OO
a-gnudein 189 195 237 190 210 237 : 189 184 239 :
(bgmL) (80.9) (67.9) (85.1) 0.066 7668 838  @snzm 099 | giom  (609m  (792)% 001



Results: CSF p-tau, t-tau, neurogranin and NFL are increased in

the low AB burden group
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Results: MRI exploratory analysis AAIC>20 Beta

* We did not observed differences in cortical thickness in the AD signature MRI Meta-ROlI
composite when comparing low AB burden with the AB -negative groups (in any of the 3
models)

= Subjects with low AR pathological burden compared with the amyloid negative ones, had
an increased in cortical thickness affecting the right fusiform and left BANKSST region
(model 3)
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Results: subjects with low AP burden present an increased cortical A A": 20 barcelona
thickness in the right fusiform gyrus and left BANKSST region :
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Results: Brain FDG metabolism in low AB burden pathology AAIC>20 Beta

= Analysis of the AD-signature FDG PET Meta-ROI composite showed that AB-positive
individuals had higher metabolism compared to AB -negative ones (P =0.029, m3; P =
0.077, m1). No significant changes were observed in the low AB burden group.

* We observed a higher metabolism in the low AB burden group in the left angular gyrus
(P =0.043, m1) and a trend in the right angular gyrus (P = 0.088 ). In model 3, this
increase in metabolism in the angular gyrus was bilateral and significant in the AP -
positive group but not in the low AB burden group



Results: no broad differences in FDG PET metabolism, tendency

to increase metabolism
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Results: Association between AD CSF biomarkers and FDG PET A AI()20

uptake in low A burden pathology

In the whole sample, we found a positive association between p-tau, t-tau, neurogranin and

a-synuclein and FDG PET Meta-ROI composite. There was also a negative association with

CSF AB42/40.

Neurogranin and a-synuclein were positively associated with the FDG PET Meta-ROI

composite only in the low A

3 burden group in Model 1 and 3.

p-tau and t-tau were also positively associated with FDG PET Meta-ROI composite in the low

A[3 burden group.

Remarkably, no significant associations were found in the Af3-positive groups in any of the 3

models .

Beta
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Results: Association between p-tau, t-tau and neurogranin with AAIC >20 Beta

BRAIN RESEARCH CENTER

FDG PET uptake in low AP burden pathology
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Discussion AAC20 i na: -

= Tau, synaptic and neurodegeneration pathways are already active in subjects with low Af3
pathological burden

* The NTK panel of neurodegeneration and neuroinflammatory markers represents an important

array of tools that confer new insights into the pathogenesis of AD and its eventual clinical
manifestations

= QOur MRI and FDG PET exploratory analysis mainly suggest that there are no differences in
subjects with low AP pathological burden compared to A3 negatives
= However, an increase in cortical thickness may be happening early in the continuum
* Low A burden is associated to higher FDG metabolism in the left angular gyrus

= Higher FDG metabolism is associated with increases in p-tau, t-tau, neurogranin and a-synuclein,

suggesting that this early changes parallel those observed in tau, synaptic and neurodegeneration
pathways
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Take home message AAIC>20 Beta

These results provide evidence that multiple biological pathways,
such as tau, synaptic and neurodegeneration, are already altered in
participants with low A3 burden, which are associated with brain
metabolic changes.

Therefore, intervening very early in the Alzheimer’s continuum may
be a priority.
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