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Supplementary Figure 1 Experimental protocol. Ten models were trained on 80% of the amyloid-positive participants from ADNI.
Models were tested on hold-out amyloid positive ADNI participants, ADNI participants with unknown or negative amyloid status
and participants from four external cohorts. For each test subject, a series of forecasts was made by partially blinding some of his
visits. In this example, 10 forecasts are derived from a single participant having four visits. These predictions are split randomly
into different sets, such that, in each set, the forecasts deriving from a given subject never share common visits. In this example,
forecast 1 and 2 share a common visit: they are distributed in different sets, whereas forecasts 1 and 10 may be in the same set.
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Supplementary Figure 2 Forecast of mini-mental state examination (MMSE) with AD Course Map: changes in absolute errors due
to covariates. Left panel: changes due to forecast design (4 top rows, in brown), genetic and sociodemographic characteristics of
the participant (rows 5 to 10, in blue), the cohort of the participant (rows 11 to 14, in pink), and missing data (rows 15 to 18, in
gray). Right panel: changes due to A(myloid)/T(au)/N(eurodegeneration)/C(linical) status of the participant, grouped in:
Alzheimer’s continuum at the top (8 top rows, in green), possible Alzheimer’s disease and concomitant non-Alzheimer’s pathologic
change in between (row 9, in orange), suspected non-Alzheimer’s pathophysiology (SNAP) at the bottom (3 bottom row, in gray).
A positive difference in mean absolute error (MAE) means forecasts are less accurate than for the reference participant
(A+T+N+C~) and design. Box plots represent median value, first and third quartiles; whiskers represent the empirical 95%
confidence interval. Statistics are computed for n=100 resampling of the validation set (see Methods). Source data are provided
as a Source Data file. MAE: mean absolute error.
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Supplementary Figure 3 Forecast of the clinical dementia rating — sum of boxes (CDR-SB) with AD Course Map: changes in absolute
errors due to covariates. Left panel: changes due to forecast design (4 top rows, in brown), genetic and sociodemographic
characteristics of the participant (rows 5 to 10, in blue), the cohort of the participant (rows 11 to 13, in pink), and missing data
(rows 14 to 17, in gray). Right panel, changes due to A(myloid)/T(au)/N(eurodegeneration)/C(linical) status of the participant,
grouped in: Alzheimer’s continuum at the top (8 top rows, in green), possible Alzheimer’s disease and concomitant non-
Alzheimer’s pathologic change in between (row 9, in orange), suspected non-Alzheimer’s pathophysiology (SNAP) at the bottom
(3 bottom row, in gray). A positive difference in mean absolute error (MAE) means forecasts are less accurate than for the
reference participant (A+T+N+C~) and design. Box plots represent median value, first and third quartiles; whiskers represent the
empirical 95% confidence interval. Statistics are computed for n=100 resampling of the validation set (see Methods). Source data
are provided as a Source Data file. MAE: mean absolute error.
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Supplementary Figure 4 Analysis of the biases in the population selected by AD Course Map as likely to be progressors for
the considered outcome. For each panel, the first 4 rows (in blue) correspond to genetic and sociodemographic characteristics
of the participant; rows 5 to 8 (in gray) correspond to missing data, and the last 4 rows (in pink) correspond to the cohort of
the participant. Box plots represent median value, first and third quartiles; whiskers represent the empirical 95% confidence
interval. Statistics are computed for n=100 resampling of the validation set (see Methods). Source data are provided as a

Source Data file.



Feature

AD Course Map

RNN-AD

ADAS-Cog13
MMSE
CDR-SB

Lateral ventricles volume (% ICV)

Hippocampus volume (%o ICV)

Abetai.s; level in CSF (§)

4.07 £0.20 [3.88, 4.35]
1.71+0.04 [1.67, 1.74]
0.95+0.11 [0.82, 1.07]
0.16 £0.01 [0.14, 0.17]
0.12 £0.00[0.12, 0.12]
0.47 £0.02 [0.45, 0.49]
0.69 + 0.04 [0.65, 0.74]

7.71+£0.72 [7.07, 8.28]
3.15+£0.23 [2.91, 3.38]
2.31+£0.23[1.99, 2.57]
0.66 +0.13 [0.56, 0.75]
0.33 £0.04 [0.28, 0.37]
0.37 £0.08 [0.29, 0.48]
0.51 £ 0.08 [0.43, 0.62]

p-Tauis: level in CSF (8§)
PET Amyloid (CL)
PET Tau (SUVR)

8.13 £3.50 [5.46, 13.47]
0.24 +£0.02 [0.22, 0.26]

22.67 £1.93 [20.54, 24.40]
0.29 £0.07 [0.21, 0.35]

Supplementary Table 1 Goodness-of-fit of AD Course Map and RNN-AD. Root mean square errors between the predicted and
observed endpoint in the training data set. Data is presented as mean * standard deviation, with empirical 80% confidence interval
on the n=10 models trained. Source data are provided as a Source Data file. ICV: Intracranial volume. (§) In harmonized units (see
Methods). CL: Centiloid Scale. SUVR: Standard Uptake Value Ratio.

Models compared Mean difference  Mean difference P-value
Endpoint (left —ri I:Jt) in adjusted MAE  in adjusted MAE (empirical for
& (relative) n=100 runs)
RNN-AD -0.55 -8.5% 0.07
AD Course Map Linear mixed model -1.87 -23.9% <0.01
ADAS- No-change prediction -2.87 -32.5% <0.01
Cogl3 Linear mixed model -1.32 -16.8% <0.01
RNN-AD
No-change prediction -2.32 -26.2% <0.01
Linear mixed model No-change prediction -1.00 -11.3% <0.01
RNN-AD -0.20 -7.4% 0.01
AD Course Map Linear mixed model -0.78 -23.4% <0.01
MIMSE No-change prediction -0.99 -28.1% <0.01
Linear mixed model -0.57 -17.2% <0.01
RNN-AD
No-change prediction -0.79 -22.3% <0.01
Linear mixed model No-change prediction -0.22 -6.2% <0.01
RNN-AD -0.10 -4.9% 0.12
AD Course Map Linear mixed model -0.50 -21.1% <0.01
No-change prediction -0.67 -26.6% <0.01
CDR-SB
Linear mixed model -0.40 -17.0% <0.01
RNN-AD
No-change prediction -0.58 -22.8% <0.01
Linear mixed model No-change prediction -0.18 -7.0% <0.01

Supplementary Table 2 Comparison of forecast errors across models. The adjusted mean absolute error (MAE) is compared for
all model pairs. AD Course Map significantly outperforms all alternative forecasting methods but RNN-AD for CDR-SB and ADAS-
Cog13. Statistics are computed for n=100 resampling of the validation set (see Methods). P-value is calculated from the empirical
distribution of adjusted MAE paired differences (non-parametric two-sided test, p-values under 0.01 could not be estimated); no
multiple comparison adjustment is performed. Source data are provided as a Source Data file (same data as for the Figure 2).



Trial

RNN-AD

AD Course Map

Participants at risk of AD onset (MMSE)

Preclinical AD with high brain amyloid levels (ADAS-Cog13)
Early AD with high brain amyloid levels (CDR-SB)

Early AD with high brain amyloid levels (MMSE)

Early AD with high brain tau levels (ADAS-Cog13)

MCI probably due to AD or mild AD (MMSE)

29.3+8.3[11.5,41.6]
12.8+3.1(7.0,18.7]
34.0+1.3[31.9, 36.8]
36.2+1.3[34.2,39.1]
34.9+3.2[29.5,41.4]
32.0+1.0[30.4, 34.1]

37.8+7.0[21.2,48.1]
27.7+3.5[20.8, 34.7]
35.0+1.2[33.1,36.9]
38.9+1.4[36.5,41.9]
47.2+2.7[42.1,51.7]
44.4+0.8 [42.7, 46.0]

Supplementary Table 3 Pearson correlations (in %) between true outcome and prognosis score, for each simulated trial. Prognosis
scores derived from AD Course Map always outperform the ones derived from RNN-AD. Data are presented as mean value +
standard deviation, with empirical 95% confidence interval. Statistics are computed for n=100 resampling of the validation set
(see Methods). Source data are provided as a Source Data file.



Trial

Participants at
risk of AD onset
(MMSE)

Preclinical AD
with high brain
amyloid levels
(ADAS-Cog13)

Early AD with
high brain
amyloid levels
(CDR-SB)

Early AD with
high brain
amyloid levels
(MMSE)

Early AD with
high brain tau
RYES
(ADAS-Cog13)

MCI probably
due to AD or
mild AD
(MMSE)

Target

Patients with
MMSE change
greater than 0

ptin 4 years

Patients with
ADAS-Cog13
change
greater than
1.9 ptsin 4
years

Patients with
CDR-SB change
greater than
0.5ptin1.5
years

Patients with
MMSE change
greater than
1.1ptsin 1.5
years

Patients with
ADAS-Cog13
change
greater than
6.1 ptsin4.5
years

Patients with
MMSE change
greater than
09 ptin3
years

Prevalence
(%)

67.5+2.3
[63.0, 71.9]

49.8+15
[47.3,52.9]

51.5+0.8
[50.3, 53.0]

49.6+0.7
[48.2, 50.8]

50.2 2.0
[46.5, 53.7]

50.4 +0.3
[49.7, 51.0]

Selection Selected Sensitivity Specificity Balanced Precision NPV LR+ LR- DOR
(%) (%) (%) Accuracy (%) (%) (%)

AD Course Ma 50.3+2.3 65.3+3.2 80.9+3.6 73.1+2.7 87.7+2.4 529+4.1 3.57+0.80 0.43+0.05 8.55+2.66
P [45.8,55.0]  [59.2,71.8] [74.6,87.5] [68.1,77.7]  [83.7,92.0] [44.7,615] [2.41,517] [0.34,0.52] [4.66, 14.73]
RNN-AD 50.6£2.7 66.0£3.1 81.4+4.72 73727 88.1£2.8 53.6+£3.7 3.78+£1.02 0.42 £0.05 9.32+3.37
[45.2,56.3]  [60.5,71.9] [73.8,89.5]  [68.7,79.4]  [82.8,93.6] [46.8,59.4] [2.43,6.43]  [0.33,0.51] [5.00, 18.39]
APOE-£4 carriers 41.4+0.8 456+ 1.7 62.7+19 542+1.6 54.8+2.3 53.8+2.2 1.23+0.10 0.87+0.05 1.43+0.19
[40.3,43.0] [42.0,49.0] [59.3,66.1] [51.4,57.4] [50.3,59.0] [49.6,57.6]  [1.07,1.43]  [0.78,0.95]  [1.12, 1.84]
AD Course Ma 494+15 58.6+£2.3 59.7+£2.2 59.1+16 59.1+21 59.2+2.2 1.46+0.10 0.69 £ 0.05 2.12+£0.28
P [45.7,52.3]  [54.4,62.4] [55.5,64.0] [55.8,62.1]  [54.8,63.5]  [55.3,63.1] [1.26,1.64]  [0.61,0.79]  [1.59,2.68]
RNN-AD 499+15 53.0+2.2 53.3+2.6 53.2+19 53.0+2.8 53.3+2.0 1.14+0.09 0.88 + 0.07 1.30+0.20
[47.2,53.4]  [49.1,57.2] [48.1,57.7] [49.2,56.4] [47.6,58.9]  [49.5,57.3] [0.97,1.31]  [0.78,1.03]  [0.94, 1.67]
APOE-£4 carriers 62.2+04 66.7+£0.7 42.7+0.9 547 +0.7 553+10 547+11 1.16+0.03 0.78 £0.03 1.50+0.09
[61.5,63.0] [655,682]  [40.9,644.1]  [53.3,55.9]  [53.7,57.3] [52.7,57.0]  [1.11,1.21]  [0.73,0.84]  [1.33,1.65]
AD Course Ma 52.3+0.6 66.2+1.0 62.4+1.0 64.3+0.8 65.1+1.0 63.5+£1.2 1.76 £ 0.06 0.54+0.02 3.26+0.22
P [51.4,53.5] [64.7,68.0] [60.5,64.4] [62.8,659]  [63.0,67.1 [61.3,658]  [1.66,1.87] [0.51,0.58]  [2.85,3.73]
RNN-AD 50.7+£0.6 64.8+1.0 64.2+1.2 64.5+£09 65.8+1.2 63.2+£1.2 1.81+0.07 0.55+0.02 3.32+0.26
[49.5,51.9] [62.7,66.6] [61.7,66.4]  [62.8,66.1] [63.4,67.8] [60.9,654] [1.681.94] [0.51,0.59]  [2.86,3.79]
APOE-£4 carriers 62.4+0.4 64.7+0.9 39.9+0.9 52.3+0.8 51.4+0.9 53.5+1.3 1.08 £ 0.03 0.89+0.04 1.22+0.08
[61.8,63.2] [62.9,66.6] [38.2,41.4] [50.7,53.9]  [49.9,53.3] [50.9,55.9]  [1.02,1.13]  [0.81,0.96]  [1.06, 1.40]
AD Course Ma 496 £0.6 63.6+£09 64.1£1.0 63.8+£0.7 63.5+£1.0 64.2+10 1.77 £0.06 0.57+£0.02 3.12+0.20
P [48.7,50.6]  [62.0,65.2] [62.4,66.0] [62.4,65.0]  [61.4,653] [625662] [1.67,1.88] [0.54,0.60]  [2.76, 3.46]
RNN-AD 50.6+0.7 63.2+1.0 61.7+11 62.4+0.8 61.8+1.1 63.1+£1.1 1.65 +£0.06 0.60+0.02 2.77 £0.19
[49.2,52.0] [61.1,65.1] [59.3,63.4] [60.7,63.8] [59.6,63.8] [61.2,655]  [1.52,1.75] [0.56,0.64]  [2.39,3.10]
APOE-e4 carriers 57719 70.1£26 547+23 62.4+17 60.9+26 64.5+25 1.55+0.10 0.55+£0.05 2.88+£0.43
[54.5,61.7] [65.4,746] [50.4,58.8]  [59.0,65.5]  [55.5,65.5]  [60.3,69.5] [1.37,1.74]  [0.46,0.64]  [2.12,3.70]
AD Course Ma 493+2.0 69.5+2.8 71.0+2.8 70.3+2.1 70.7+2.8 69.8+2.7 2.42+0.27 0.43+0.04 5.74+1.18
P [45.1,53.3] [63.4,745] [65.7,76.5]  [66.4,74.2] [66.1,76.6] [64.8,751]  [1.99,3.09] [0.35,0.52]  [3.90, 8.40]
RNN-AD 495+2.0 68.8+£2.6 69.9+26 69.4+18 69.7+£2.8 69.0£2.3 2.31+£0.23 0.45+0.04 5.24+£0.92
[46.3,53.9] [64.3,73.7] [65.2,74.8] [66.2,72.6]  [65.0,75.0] [64.8,73.5]  [1.94,2.78]  [0.38,0.52]  [3.83,7.02]
APOE-£4 carriers 39.1+0.2 48.1+0.4 70.1+04 59.1+04 62.1+0.6 57.1+0.5 1.61+0.04 0.74+0.01 2.18+0.08
[38.7,39.4] [47.3,48.8] [69.5,71.1] [585,59.9]  [61.0,63.3] [56.1,57.9] [1.56,1.68]  [0.72,0.76]  [2.06, 2.33]
AD Course Ma 49.2+0.3 63.6£0.6 65.4+£0.5 645+04 65.2+0.5 63.9+£0.6 1.84+0.04 0.56 £0.01 3.31+0.13
P [48.6,49.9] [62.4,645] [64.3,66.5]  [63.6,65.3] [64.2,66.1] [62.7,650] [1.77,1.91]  [0.54,0.58]  [3.06, 3.54]
RNN-AD 447+0.4 54.6+0.6 65.4+0.6 60.0+0.5 61.6+0.6 58.6+0.5 1.58 £ 0.04 0.69 +0.01 2.28+0.09
[44.1,45.4]  [53.5,55.6] [64.3,66.5] [59.0,60.8]  [60.6,62.6] [57.4,59.6] [1.51,1.64] [0.67,0.72]  [2.09,2.44]

Supplementary Table 4 Classification metrics for the identification of fast progressors at entry into a trial. Data are presented as mean value + SD, with empirical 95% Cl. Statistics are computed
for n=100 resampling of the validation set (see Methods). Source data are provided as a Source Data file. NPV: negative predictive value, LR: likelihood ratio, DOR: diagnostic odds ratio.



Trial APOE-€4 carriers Selection with RNN-AD Selection with AD Course Map

Participants at risk of AD onset (MMSE) / -40.6 + 7.2 [-53.6, -28.0] -50.2+7.1[-62.3,-33.3]

Preclinical AD with high brain amyloid levels (ADAS-Cog13) -6.4 +5.8 [-16.2, 4.9] -20.5+8.2 [-34.0, -5.6] -40.9 £ 4.9 [-49.0, -30.1]
Early AD with high brain amyloid levels (CDR-SB) -13.0+ 1.8 [-16.3,-9.0] -38.1+1.7 [-41.4,-34.3] -38.1+1.6[-40.9, -35.1]

Early AD with high brain amyloid levels (MMSE) -5.2+2.3[-9.4,-0.2] -42.1+2.2 [-45.8, -37.6] -45.4+2.0[-49.3, -41.3]

Early AD with high brain tau levels (ADAS-Cog13) -24.5 +£3.4[-30.5, -18.0] -41.2 £3.9 [-49.5, -34.7] -44.6 +£3.9 [-52.2,-37.5]

MCI probably due to AD or mild AD (MMSE) -37.7+0.9 [-39.5, -35.9] -37.3+1.1[-39.2, -34.6] -43.1+0.8 [-44.7,-41.4]

Supplementary Table 5 Sample size ratio (in %) of enriched trials compared to sample size of trial without enrichment for a theoretical treatment effect of 25%.
Enrichment with AD Course Map always outperforms enrichment based on alternatives; the corresponding sample size reductions range from 38% to 50%. Data
are presented as mean value * standard deviation, with empirical 95% confidence interval. Statistics are computed for n=100 resampling of the validation set (see
Methods). Source data are provided as a Source Data file (the same data as for the Figure 6).



Biomarker ADNI AIBL J-ADNI MEMENTO PHARMACOG
Cortical-summary SUVR on 300.66 x
Amyloid PET (Florbetapir) — 208.84 / / / /
Cortical-summary SUVR on 244.20 x
Amyloid PET (Florbetaben) —170.80 / / / /
Abetai s | x — 1256.69 x — 592.77 x — 396.82 x — 1082.91 x — 816.72
level in CSF 536.74 238.71 125.04 365.57 249.11
p-Tauig; x — 24.17 x — 69.56 x — 52.25 x — 63.41 x — 63.93
level in CSF 13.56 23.86 21.08 29.41 34.19
Total Tau | x — 257.53 x — 530.07 Y, x — 399.06 x — 439.96
level in CSF 122.93 236.23 268.13 338.91

Supplementary Table 6 Harmonization equations for CSF and Amyloid PET biomarkers when available. The CSF equations result

from the cohort-wise adjustment model described in Methods section.

Biomarker Biomarker Positivity cutoff
group
Abetai.s
level in CSF <05(8)
Amyloid
Cortical summary SUVR
on Amyloid PET >30¢ct
p-TaU181 .
level in CSF >-0.1(8)
Cortical summary SUVR 5155
on Tau PET
Total Tau
level in CSF >0(8)
Neurodegeneration '
. Normalized <0.47 (%1CV)
hippocampus volume
C— [CDR = 0]
Cognition / Clinical CDR Global C~ [CDR =0.5]
C+ [CDR > 1]

Supplementary Table 7 Biomarker cutoff points for defining A(myloid)/T(au)/N(eurodegeneration)/C(linical) profiles. For
biomarker groups with multiple possible biomarkers, we considered the group to be positive if at least one biomarker was positive.
We grouped very rare A/T/N/C combinations (less than 0.5%) together or under more frequent profiles. (§) Value in harmonized
units (see Methods). CL: Centiloid Scale. ICV: Intracranial volume.



Supplementary Table 8 Characteristics of participants included in the six simulated trials. ARC: annual rate of change. N.C.: not
disclosed. Format for non-constant continuous variables: mean * standard deviation [95% confidence interval] (% available).

(a) Participants at risk of AD onset (MMSE)

Pooled ADNI AIBL J-ADNI MEMENTO
Number of forecasts 197 110 19 5 63
Number of subjects 69 38 9 5 17
Number of forecasts per subject 29+19/[1,6] 29+2.0([1,6] 21+1.11(1,3] 1.0+£0.0(1, 1] 3.7+1.8][1, 6]
Trial duration (y) | 3.6+0.6[3.0,4.8] 3.8+0.6[3.0,4.9] 3.4+0.7[3.0,45] 3.0+0.0[3.0,3.00] 3.5+0.4[3.0,4.2]
Age at screening 70.1£4.2 71.0£33 65.9+3.0 65.2+4.3 70.3£5.0
[61.7, 75.9] [65.4, 75.9] [62.0, 71.5] [60.1, 68.9] [61.1, 75.9]
Female 64.0% 60.9% 57.9% 40.0% 73.0%
Education level
< 9years 7.6% 0.9% 15.8% 17.5%
Between 10 and 15 years 41.6% 35.5% 63.2% 60.0% 44.4%
> 16 years 49.7% 63.6% 21.1% 40.0% 34.9%
Missing 1.0% 3.2%
APOE-€4 copies
1 73.1% 91.8% 21.1% 60.0% 57.1%
2 26.9% 8.2% 78.9% 40.0% 42.9%
A/T/N/C profile at inclusion
A-T-N-C- 4.1% 1.8% 9.5%
AXT*N*C- 18.3% 1.8% 78.9% 40.0% 27.0%
A+T-N-C- 49.2% 55.5% 15.8% 60.0% 47.6%
A+T+N-C- 12.7% 20.0% 5.3% 3.2%
A+T+N+C- 15.7% 20.9% 12.7%
Score distribution at inclusion
CDR (global) 0
cor-sg | 00 1(2'7153%% 051 60401 [0.0,0.5] 0.0%0.0[0.0,0.0] N.C. 0.1+0.2 0.0, 0.5]
MMSE 289+1.1 289+1.1 28.8+1.2 28.8+1.6 28.8+1.1
[26.0, 30.0] [27.0, 30.0] [26.4, 30.0] [26.3, 30.0] [26.6, 30.0]
214,
sosscops | e tsn  A2%41 / ve /
(55.8 %) ’
ARC distribution
Annual rate °fEhDaer§§ 01 t(g';’.c[ﬁ;;' bl 62 t(gjﬁ;;’ L 50400 [0.0,0.0] 0.1+0.2[0.0,0.4] 0.1+0.2[0.0,0.6]
Annual rate of change -0.1+0.5 -0.2+0.6 0.1+0.5 -0.5+0.8 -0.1+£0.5
MMSE [-1.7,0.7] [-1.7,0.7] [-1.0,0.7] [-1.6, 0.3] [-1.5, 0.6]
Annual rate of change 06+1.6 0615 / 06+2.4 /
ADAS-Cogl3 | [-1.3,4.3] (56.9%) [-1.3,4.0] (97.3 %) [-1.2, 4.3]



(b) Preclinical AD with high brain amyloid levels (ADAS-Cog13)

Pooled ADNI J-ADNI
Number of forecasts 434 426 8
Number of subjects 126 118 8
Number of forecasts per subject | 3.4+2.9 (1, 12] 3.6+2.91(1,12] 1.0
Trial duration (y) 3.9+0.6 3.9+0.6 3.0£0.0
y (3.0, 5.0] (3.0, 5.0] (3.0,3.0]
Age at screenin 748+4.4 749143 679+5.2
J J [65.4, 80.8] (65.7, 80.8] [61.5, 77.2]
Female 53.9% 54.2 % 37.5%
Education level
< 9years 1.6% 1.6%
Between 10 and 15 years 30.2% 29.8% 50.0%
> 16 years 68.2% 68.5% 50.0%
APOE-€4 copies
0 59.4% 59.6% 50.0%
1 36.9% 36.6% 50.0%
2 3.7% 3.8%
A/T/N/C profile at inclusion
A+T-N-C- 53.7% 53.3% 75.0%
A+T+N-C- 15.0% 15.0% 12.5%
A+T+N+C- 31.3% 31.7% 12.5%
Score distribution at inclusion
CDR (global) 0
0.1+£0.2
+
CDR-SB [0.0, 0.5] %10‘(?'52] N.C.
(98.2 %) e
+ + +
MMSE 29.2+09 29.2+09 29.2+0.7
[27.0, 30.0] [27.0, 30.0] [28.2, 30.0]
83142
+
ADAS-Cog13 [1.0, 16.8] [ig _12'2] N.C.
(98.2 %) e
ARC distribution
+ +
Annual rate of change 0.2+0.3 0.2+0.3 0.0+0.0
CDR.<B [0.0, 1.1] [0.0, 1.1] 0.0, 0.0]
(96.5 %) (96.5 %) R
-~ + | +
Annual rate of change 0.2+0.6 0.2+0.6 -0.0+0.5
MMSE [-1.3,0.6] [-1.4,0.6] £0.9, 0.6]
(99.5 %) (99.5 %) o
Annual rate of change 0.7+15 0.7+15 -04+10
ADAS-Cog13 [-1.5, 3.8] [-1.5,3.9] [-1.4,1.5]



(c) Early AD with high brain amyloid levels (MMSE)

Pooled ADNI AIBL J-ADNI MEMENTO PHARMACOG
Number of forecasts 3,371 1,872 6 371 709 413
Number of subjects 895 581 5 66 167 76
Number of forecasts per subiect 3.8+26 3.2+22 1.2+04 56+£28 42+30 54+28
per st [1, 10] [1, 8] [1, 2] [1,9] [1,11] [1,12]
Trial duration (y) 1.4+04 1.4+0.4 1.5+0.0 1.4+0.4 1.4+03 1.3+x04
y [1.0,2.0] [1.0, 2.0] [1.5, 1.5] [1.0, 2.0] [1.0,2.0] [1.0, 2.0]
Age at screenin 73.3+£6.7 74.0+6.7 76.9+3.8 72.8+5.6 73.0£7.0 71.0+£6.3
& €| [59.5,84.5] [59.7, 84.8] [72.2, 82.6] [62.0, 83.0] [56.3, 83.7] [57.2, 82.5]
Female 45.6% 41.0% 50.0% 46.1% 50.2% 57.9%
Education level
<9vyears 11.7% 0.8% 50.0% 11.1% 24.0% 40.2%
Between 10 and 15 years 38.5% 33.1% 16.7% 52.3% 49.6% 32.0%
> 16 years 49.3% 66.1% 33.3% 36.7% 24.3% 27.8%
Missing 0.4% 2.1%
APOE-€4 copies
0 36.0% 39.2% 50.0% 32.9% 33.0% 29.1%
1 48.7% 44.7% 33.3% 54.2% 52.3% 55.9%
2 13.6% 15.8% 16.7% 12.9% 9.3% 12.1%
Missing 1.7% 0.3% 5.4% 2.9%
A/T/N/C profile at inclusion
A+T-N-C~ 17.9% 24.1% 7.0% 9.4% 14.3%
A+T-N+C~ 12.5% 8.2% 15.1% 16.8% 22.5%
A+T+N-C~ 10.5% 13.8% 33.3% 8.1% 3.1% 10.2%
A+T+HN+C~ 56.8% 52.8% 33.3% 69.0% 63.5% 53.0%
A+T*N*C~ 2.3% 1.1% 33.3% 0.8% 7.2%
Score distribution at inclusion
CDR (global) 0.5
1.5+1.0
1.6+1.1 22+138 1.1+0.9
CDR-SB [0.0, 4.0] N.C. /
(76.7 %) [0.0, 4.0] [0.1, 4.4] [0.0, 3.5]
MMSE 27319 275+19 265+15 264117 274+138 26617
[24.0, 30.0] [24.0, 30.0] [25.0, 28.8] [24.0, 30.0] [24.0, 30.0] [24.0, 30.0]
17.2+x7.4 16674 19.7+6.6
ADAS-Cog13 [4.0,31.3] [3.7,31.0] / N.C. / [6.7,33.9]
(67.7 %) (99.9 %) (99.8 %)
ARC distribution
+ + +
Annual rate of change 0.6+11 il 05+1.1 09+1.2 oy
CDRSB [-1.0, 3.3] [-1.0,3.1] (0.9, 2] (10, 38] [-0.9, 3.4] /
(85.8 %) (98.9 %) e e (93.7 %)
Annual rate of change -09+20 -0.8+2.0 -0.8+1.8 -1.7+19 -0.8+19 -0.7+20
MMSE [-5.6, 2.0] [-5.5, 2.1] [-3.2,0.7] [-5.9,2.0] [-5.3, 1.9] [-6.0, 2.0]
1.8+43 1.7+4.4 1.6+3.9
+
Annual ra;%i‘;fgg“fg [-5.5,11.7] [-5.8,12.0] / [_i"; ‘130'70] / [-5.1,11.0]
g (77.9 %) (99.0 %) A (97.1 %)




(d) Early AD with high brain amyloid levels (CDR-SB)

Pooled ADNI AIBL J-ADNI MEMENTO
Number of forecasts 2,934 1,894 6 371 663
Number of subjects 824 589 5 66 164
Number of forecasts per subject 3.6+25(1,9] 3.2+2.3[1,9] 1.2+0411, 2] 5.6+2.8[1,9] 40+297(1,10]
Trial duration (y) 1.4+04 1.4+04 1.5+0.0 1.4+04 1.4+03
y [1.0, 2.0] [1.0, 2.0] [1.5,1.5] [1.0, 2.0] [1.0, 2.0]
Age at screenin 73.7+£6.7 74.1+6.7 76.9+3.8 72.8+5.6 729+7.1
g J [59.6, 84.6) [59.9, 84.9] [72.2, 82.6] [62.0, 83.0] [56.2, 84.0]
Female 43.0% 40.2% 50.0% 46.1% 49.3%
Education level
<9vyears 7.7% 0.8% 50.0% 11.1% 25.0%
Between 10 and 15 years 38.6% 32.9% 16.7% 52.3% 47.2%
> 16 years 53.2% 66.3% 33.3% 36.7% 25.5%
Missing 0.5% 2.3%
APOE-€4 copies
0 37.0% 38.9% 50.0% 32.9% 33.6%
1 47.4% 44.8% 33.3% 54.2% 51.3%
2 14.1% 15.9% 16.7% 12.9% 9.4%
Missing 1.5% 0.4% 5.7%
A/T/N/C profile at inclusion
A+T-N-C~ 18.5% 24.0% 7.0% 9.4%
A+T-N+C~ 11.0% 7.9% 15.1% 17.5%
A+T+N-C~ 10.8% 13.9% 33.3% 8.1% 3.3%
A+T+HN+C~ 57.1% 53.0% 33.3% 69.0% 62.3%
A+T*N*C~ 2.7% 1.3% 33.3% 0.8% 7.5%
Score distribution at inclusion
CDR (global) 0.5
1.5+1.0
1.6+1.1 221138 1.1£0.9
CDR-SB [0.0, 4.0] N.C.
(87.4%) [0.0, 4.0] [0.1, 4.4] [0.0, 3.5]
MMSE 27319 275+£19 26515 264+1.7 274+138
[24.0, 30.0] [24.0, 30.0] [25.0, 28.8] [24.0, 30.0] [24.0, 30.0]
16.7+7.5 16.7+7.5
ADAS-Cog13 [3.7,31.2] [3.7,31.2] / N.C. /
(64.5 %) (99.9 %)
ARC distribution
Annual rate of change 06+1.1 06+1.1 05+1.1 09+1.2 05+1.1
CDR-SB [-1.0, 3.3] [-1.0, 3.3] [-0.9, 2.2] [-1.0, 3.8] [-1.0, 3.6]
10+ 0.8+ 09+
Annual rate of change 10£20 0820 -0.8+1.8 -1.7+19 0.9+ 1.9
MIMSE [-5.5, 2.0] [-5.5, 2.1] (3.2 0] (5.9 2.0 [-5.2, 1.9]
(98.1 %) (97.4 %) o e (98.8 %)
1.8+4.4 1.7+45
+
Annual ratAeDC:nggnfg [-5.6,11.7] [-5.7, 12.0] / [_22‘1370] /
g (75.1 %) (96.7 %) S0




(e) Early AD with high brain tau levels (ADAS-Cog13)

ADNI
Number of forecasts 488
Number of subjects 170
Number of forecasts per subject 29+2.011, 8]

Trial duration (y)

Age at screening

Female

Education level

< 9vyears

Between 10 and 15 years

> 16 years

APOE-€4 copies

0

1

2

A/T/N/C profile at inclusion
A+T+N-C~

A+T+N+C~

A-T+*

Score distribution at inclusion
CDR (global)

CDR-SB

MMSE

ADAS-Cog13

ARC distribution

Annual rate of change
CDR-SB

Annual rate of change
MMSE

Annual rate of change
ADAS-Cog13

4.4+0.3[4.0,5.0]
72.0 5.9 [58.1, 80.5]
41.6%

1.6%
38.5%
59.8%

41.2%
44.7%
14.1%

16.4%
53.3%
30.3%

0.5
1.5+ 1.0 (0.0, 4.0]
27.4+2.2(22.0,30.0]
15.9+ 6.8 [4.7, 28.6]

0.5+0.7 [-0.3, 2.3] (98.4 %)
-0.8+1.1[-3.9,0.5]

2.0+2.8[-1.6,9.7]



(f)  MCI probably due to AD or mild AD (MMSE)

Pooled ADNI AIBL J-ADNI MEMENTO PHARMACOG
Number of forecasts 8,570 3,040 165 343 4,996 26
Number of subjects 2,193 711 102 174 1,192 14
Number of forecasts per subiect 39127 43+29 1.6+0.5 20+0.2 4.2+2.7 1.9+1.0
P ! (1, 10] (1, 11] [1,2] [1,2] [1,9] [1,3]
Trial duration (y) 29104 3.0£04 3.0+£0.0 2.8+0.3 29104 26+0.2
y [2.3,3.6] [2.3,3.6] (3.0, 3.0] [2.5,3.0] [2.3,3.6] [2.5,3.0]
Age at screenin 726170 73.6+7.0 742+7.0 73.5+£5.8 71971 72.3+£5.6
J &1 [583,84.7] [59.6, 85.0] [61.0, 85.2] [62.3, 83.2] [57.8, 84.5] [64.4,82.2]
Female 50.7 % 385% 49.1 % 55.1% 57.9% 57.7%
Education level
<9vyears 14.1% 1.5% 23.0% 122% 21.5% 53.8%
Between 10 and 15 years 46.3 % 33.4% 53.3% 60.9 % 52.9% 30.8%
> 16 years 37.8% 65.1% 23.6% 26.8% 22.5% 154 %
Missing 1.8% 31%
APOE-€4 copies
0 57.9% 52.0% 45.5 % 45.8 % 63.0% 30.8%
1 32.1% 36.5% 382 % 449 % 28.1% 65.4 %
2 7.6 % 114 % 16.4 % 8.7% 49 % 3.8%
Missing 24% 0.6 % 4.0%
A/T/N/C profile at inclusion
AX¥TEN*C~ 57.6% 20.8% 84.8% 60.6% 79.1%
A+T+N+C~ 12.7% 23.4% 18.4% 6.2% 34.6%
A¥T*N*C+ 2.0% 2.3% 13.3% 2.6% 1.4%
A+T+N+C+ 1.3% 3.8% 0.0%
A+[T- or N-]C[~ or +] 9.6% 21.0% 1.2% 7.6% 2.9% 53.8%
A-T+ * 4.7% 8.5% 0.6% 2.9% 2.7% 7.7%
A-T*N*C[~ or +] 11.9% 20.3% 7.9% 7.5% 3.8%
Score distribution at inclusion
CDR (global) 05+0.1 05+£0.1 0.6+£0.2 05+£0.1 05+£0.1 0.5+0.0
g [0.5, 1.0] [0.5, 1.0] [0.5, 1.0] [0.5, 1.0] [0.5,0.5] [0.5,0.5]
1.4+1.2 20+1.8
+ +
CDR-SB [0.5, 5.0] [1695_51;; [0.5, 6.0] N.C. [1615_&?] /
(95.7 %) o (99.4 %) o
MMSE 27325 27227 255+3.7 261122 275+2.72 274+138
[21.0, 30.0] [21.0, 30.0] [18.0, 30.0] [21.0, 30.0] [22.0, 30.0] [24.0, 30.0]
16.5+8.2 16.4 £ 8.2
+
ADAS-Cog13 [3.3,34.0] [3.3,34.0] / N.C. / [191)2 _2?;]
(35.7 %) (99.8 %) e
ARC distribution
Annual rate of change 0.4+0.9 0.5+£0.9 1.0+1.2 1.1+1.2 0.2+£0.8
CDR_EB [-0.5, 2.9] [-0.5, 3.0] [-0.3, 4.0] [-0.2, 4.3] [-0.6, 2.6] /
(95.9 %) (98.2 %) (99.4 %) (98.3 %) (94.7 %)
Annual rate of change -05+13 -0.7+14 -1.3+19 -1.3+15 -04+11 -0.5+0.8
MMSE [-4.0,1.2] [-4.4,1.2] [-6.0, 1.0] [-5.5, 0.9] [-3.5, 1.2] [-1.6, 1.2]
+ +
Annual rate of change [_122_13613] [_12'1_13651] / 2.7+2.9 / 0.6+1.7
ADAS-Cog13 (39.0%) (©97.9%) [-1.7,9.8] [-1.9, 3.3]




Supplementary Table 9 The MEMENTO study group

Name Degree Location Role
Michale Allard | MD, PhD Memory Resource and Research Centre of Bordeaux, CHU de Bordeaux, Hopital Xavier G fvestisgier
Arnozan, F-33000, Bordeaux, France
Sandrine MD. PhD Memory Resource and Research Centre of Toulouse, CHU de Toulouse, Hopital La Grave- Co-investigator
Andrieu ! Casselardit, F-31000, Toulouse, France &
Pierre Anthony | MD, PhD Memory Resource and Research Centre of Colmar, Hopitaux Civils de Colmar, F-68000, G finestetan
Colmar, France
- . Memory Resource and Research Centre of Strasbourg, Hopitaux Universitaires de ) .
Christine Astier | MD Strasbourg, F-67000, Strasbourg, France Co-investigator
Alexand_re MD, PhD Memory C||‘n|c, Hopital Avicenne, AP-HP, Hopitaux Universitaires Paris-Seine-Saint-Denis, F- e
Augier 93009, Bobigny, France
Nicolas Auguste | MD Memory Resource and Research Centre of Saint-Etienne, CHU de Saint-Etienne, Hopital de la Co-investigator
g Charité, F-42000, Saint-Etienne, France &
. Sophie MD, PhD Memory Resource and Research Centre of Bordeaux, CHU de Bordeaux, Hopital Pellegrin, F- G finestetan
Auriacombe 33000, Bordeaux, France
Memory Resource and Research Centre of Saint-Etienne, CHU de Saint-Etienne, Hopital ) )
John Avet | MD, PhD Nord, F-42000, Saint-Etienne, France Co-investigator
Olivier Bailon | MD, PhD Memory C||‘n|c, Hopital Avicenne, AP-HP, Hopitaux Universitaires Paris-Seine-Saint-Denis, F- e
93009, Bobigny, France
Fabrice-Guy MD Memory Resource and Research Centre of Saint-Etienne, CHU de Saint-Etienne, Hopital Co-investigator
Barral Nord, F-42000, Saint-Etienne, France &
Jean Barré | MD Memory Resource and Research Centre of Angers, CHU d’Angers, F-49000, Angers Co-investigator
Annick
Barthellaix MD, PhD Memory Resource and Research Centre of Angers, CHU d’Angers, F-49000, Angers Co-investigator
Catherine Bayle | MD Memory Resource and Research Centre of Paris Broca, AP-HP, Paris, France Co-investigator
Olivier Beauchet Memory Resource and Research Centre of Angers, CHU d’Angers, F-49000, Angers Co-investigator
Catherine Belin | MD, PhD Memory C||‘n|c, Hopital Avicenne, AP-HP, Hopitaux Universitaires Paris-Seine-Saint-Denis, F- e
93009, Bobigny, France
Institute of Memory and Alzheimer's Disease (IM2A), Centre for Neurolmaging Research
Samia Belkacem | MD (('ZFTI,\IIR), BAral'r\w and S'pme'lnsntut('e (ICM), UMR S 11'27, pgpartment of Neu'rology, AP—'HP, ' Co-investigator
Pitié-Salpétriere University Hospital, Sorbonne Universities, Pierre et Marie Curie University,
Paris, France
Douralesda:iemn MD, PhD Memory Resource and Research Centre of Brest, CHRU de Brest, F-29000, Brest, France Co-investigator
. Memory Resource and Research Centre of Montpellier, CHU de Montpellier, Hépital Gui de ) .
Karim Bennys | MD Chauliac, F-34000, Montpellier, France Co-investigator
Laboratoire d'Imagerie Biomédicale, Sorbonne Universités, UPMC Univ Paris 06, Inserm
Géraldine Bera | MD U1146, CNRS UMR 7371, France NeuroSpin, I2BM, Commissariat a I'Energie Atomique, Paris,  Co-investigator
France
Eric Berger | MD Mfemory Resource and Research Centre of Besancon, CHU de Besangon, Hopital Jean Minjoz, Co-investigator
Hépital Saint-Jacques, F-25000, Besangon, France
Marc G Berger | MD, PhD Memory Resource and Research Centre of Clermont-Ferrand, CHU de Clermont-Ferrand, F- G inestetar
63000, Clermont-Ferrand, France
- . Memory Resource and Research Centre of Dijon, CHU Dijon Bourgogne, Hopital du Bocage, ) .
Emilie Bergouin | MD N ) . Co- tigat
o goul Hépital de Champmaillot, F-21000, Dijon, France o-investigator
Francois Bertin- Memory Resource and Research Centre of Lyon, Hospices Civils de Lyon, Hopital des ) .
MD Co- tigat
Hugault Charpennes, F-69000, Lyon, France orinvestigator
Guillaume MD Memory Clinic, Hopital Avicenne, AP-HP, Hopitaux Universitaires Paris-Seine-Saint-Denis, F- Co-investigator
Bertrand 93009, Bobigny, France &
Frangoé::iar‘a/:(; MD, PhD Memory Resource and Research Centre of Nantes, CHU de Nantes, F-44000, Nantes, France Co-investigator
Catherine Beze | MD Memory Resource and Research Centre of Center Region, CHRU de Tours, Hopital Co-investigator
Bretonneau, F-37000, Tours, France
. . Coordinating Centre, Inserm CIC-1401 Clinical Epidemiology, CHU de Bordeaux, F-33000, ) )
Valérie Boilet Co-investigator
Bordeaux, France
Stephanl_e MD, PhD Memory'Resource and Research Centre of Lille, CHRU de Lille, Hopital Roger Salengro, F- Co-investigator
Bombois 59000, Lille, France
Alain Bonafé | MD, PhD Memory Resource and Research Centre of Montpellier, CHU de Montpellier, Montpellier, G finestetan
France
Yasmina Boudali | MD Memory Resource and Research Centre of Paris Broca, AP-HP, Paris, France Co-investigator
Hatem Memory Resource and Research Centre of Besangon, CHU de Besangon, Hopital Jean Minjoz, ) .
MD, PhD .. ) Co- tigat
Bouhladour ! Hépital Saint-Jacques, F-25000, Besangon, France o-investigator
Clémence Boully | MD Memory Resource and Research Centre of Paris Broca, AP-HP, Paris, France Co-investigator
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Memory Resource and Research Centre of Bordeaux, CHU de Bordeaux, Hopital Xavier
Arnozan, F-33000, Bordeaux, France

Coordinating Centre, Inserm CIC-1401 Clinical Epidemiology, CHU de Bordeaux, F-33000,
Bordeaux, France

Institute of Memory and Alzheimer's Disease (IM2A), Centre for Neurolmaging Research
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