Supplementary information

Table 1: Elecsys CSF summary statistics of CSF variables, by group

p value
Controls sMC EMCI LMCI AD across
n=137 n=92 n=252 n=143 n=119

groups

CSF Ap1-42 (pg/ml) 12522 (450.9) 12288 (4247) 11008(4402) 9083(3628)  6937(3295) oo
Median(1QR) | 1345.0(810.1)  13135(825.2) 10855 (925.1)  810.6 (440.7)  624.1 (292.4) :

CSF t-tau (pg/ml) 235.7(91.5) 2419(952)  2555(1174)  3099(1376) 3844 (1557) o .o
Median(iQR) |  210.1(103.1)  217.8(1332)  2339(1217)  283.7(171.8)  353.7 (177.7) :

CSF p-tau (pg/ml) ecian 10R) 217 (9.2) 22.1(9.8) 24.1 (13.2) 30.3 (13.7) 37.9(16.2) <0001
19.3 (10.6) 19.3 (11.5) 20.7 (12.8) 27.7 (17.5) 34.3 (20.4) :

Values are mean (SD) unless reported.

Key: SMC, significant memory concern; EMCI, early mild cognitive impairment; LMCI, late mild cognitive impairment; AD, Alzheimer’s

disease

Table 2: Regression model results for the relationship between WMH and CSF AB1-42, by group

WMH and Ap1-42 Controls SMC EMCI LMCI AD
TIV and gender adjusted
% reduction in WMH (ml) per 1SD change in Ap1-42 30.1 20.0 22.0 14.9 175
95% confidence intervals (19.9 to 39.0) (6.1t031.2) (12.7t030.7)  (-0.6t028.0) (-0.9t032.5)
p value <0.001 0.006 <0.001 0.06 0.06

Estimates are percentage decrease in WMH volume per one SD change (1 SD = 78.3pg/ml) in AB1-42. The SD is the pooled within-group SD,
calculated from a linear regression model that allowed for differences in mean levels of AB1-42 by group
Key: SMC, significant memory concern; EMCI, early mild cognitive impairment; LMCI, late mild cognitive impairment; AD, Alzheimer’s

disease; TIV, total intracranial volume; WMH, white matter hyperintensities.

Table 3: Regression model results for the relationship between WMH and CSF AB1-42 (Elecsys assay), by group

WMH and AB1-42 Controls SMC EMCI LMCI AD
TIV adjusted
% reduction in WMH (ml) per 1SD change in AB1-42 255 30.9 234 27.4 20.5
95% confidence intervals (10.3t0 38.2) (13.5t0 44.8) (10.9t0 34.2) (6.1to 44.0) (-3.9t039.2)
p value 0.002 0.002 0.001 0.02 0.09
TIV and age adjusted
% reduction in WMH (ml) per 1SD change in Ap1-42 22.3 26.4 151 195 29.1
95% confidence intervals (6.8t035.2) (7.7 t0 41.3) (2.8t025.9) (-2.2 10 36.6) (10.5 t0 43.8)
p value 0.007 0.008 0.02 0.07 0.004

Between group differences in % reductions per 1SD change in Ap1-42

p value = 0.9 (0.9 with age adjustment)

Estimates are percentage decrease in WMH volume per one SD change (1 SD = 413.2pg/ml) in AB1-42. The SD is the pooled within-group SD,
calculated from a linear regression model that allowed for differences in mean levels of AB1-42 by group.
Key: SMC, significant memory concern; EMCI, early mild cognitive impairment; LMCI, late mild cognitive impairment; AD, Alzheimer’s disease;
TIV, total intracranial volume; WMH, white matter hyperintensities.



Table 4: Regression model results examining the association between CSF AB1-42 (Elecsys assay) and WMH with
various covariates

a)
0,
Model set  Covariates % redlé%t;cr)‘r;;rian\II\l\élr 4ger 15D con%’isd{:nce p value
interval
i) None 26.4 19.8t0 32.5 <0.001
i) TIV 25.6 19.1t0 31.5 <0.001
1 iii) TIV, group 253 18.3t0 31.7 <0.001
iv) TIV, group, age 20.1 13.3t026.5 <0.001
V) TIV, group, age, APOE-¢4 status 21.4 14.4t0 27.9 <0.001
i) T-tau 26.8 19.9t0 33.0 <0.001
ii) T-tau, TIV 25.3 18.6 to 31.5 <0.001
2 iii) T-tau, TIV, group 25.2 18.1t0 31.7 <0.001
iv) T-tau, TIV, group, age 20.4 13.51t0 26.8 <0.001
v) T-tau, TIV, group, age, APOE-¢4 status 215 14.4t0 28.0 <0.001
i) P-tau 27.2 20.4t033.5 <0.001
ii) P-tau, TIV 25.8 19.0to 32.0 <0.001
3 iii) P-tau, TIV, group 25.6 18.5t032.1 <0.001
iv) P-tau, TIV, group, age 20.8 13.8t0 27.2 <0.001
v) P-Tau, TIV, group, age, APOE-¢4 status 21.9 14.81028.4 <0.001
b)
Model set Covariates from v) Partial R2
AB1-42 0.04
TIV 0.05
1 Group 0.0004
Age 0.2
APOE-¢4 status 0.003
AB1-42 0.04
t-tau 0.0004
TIV 0.05
2 Group 0.0005
Age 0.2
APOE-¢4 status 0.003
AB1-42 0.04
p-tau 0.0004
TIV 0.05
3 Group 0.0004
Age 0.2
APOE-¢4 status 0.0003

All models assess associations between WMH and AB1-42 with various covariates, with model 2 additionally adjusting for t-tau and model 3
additionally adjusting for p-tau. In a) estimates are percentage changes in WMH volume per one SD change (1 SD =413.2pg/ml) in AB1-42. The
SD is the pooled within-group SD, calculated from a linear regression model that allowed for differences in mean levels of AB1-42 by group. In b)
partial Rzare shown for each covariate in the fully-adjusted model v) from each of the three model sets. Rz values are shown to 2 significant figures
for values >0.1 and 1 significant figure for values <0.1.

Key: TIV, total intracranial volume; WMH, white matter hyperintensities



Table 5: Regression model results for associations between WMH and age

a) Controls sMC EMCI LMCI AD
Change in WMH (ml) per decade increase in age 0.4 0.4 0.7 0.6 0.6
Confidence intervals (0.2t00.6) (0.1t00.7) (0.6t00.8) (0.4t00.8) (0.4t00.8)
p value <0.001 0.006 <0.001 <0.001 <0.001
Between-group differences in slope  p value =0.2
b)
Adjusted for hypertension Controls SMC EMCI LMCI AD
Change in WMH (ml) per decade increase in age 0.3 0.4 0.7 0.6 0.6
Confidence intervals (0.1t0o0.6) (0.1t00.7) (05t00.8) (0.4t00.7) (0.4t00.7)
p value 0.001 0.007 <0.001 <0.001 <0.001
c)
Adjusted for smoking Controls sMC EMCI LMCI AD
Change in WMH (ml) per decade increase in age 0.4 0.4 0.7 0.6 0.6
Confidence intervals (0.2t00.6) (0.1t00.7) (0.6t00.8) (0.4t00.8) (0.4t00.8)
p value <0.001 0.006 <0.001 <0.001 <0.001
d)
Adjusted for BMI Controls SMC EMCI LMCI AD
Change in WMH (ml) per decade increase in age 0.4 0.5 0.7 0.6 0.6
Confidence intervals (0.2t00.7) (0.2t00.8) (0.6t00.8) (0.4t00.7) (0.4t00.8)
p value <0.001 0.003 <0.001 <0.001 <0.001
€)
Adjusted for diabetes Controls sMC EMCI LMCI AD
Change in WMH (ml) per decade increase in age 0.4 0.4 0.7 0.6 0.6
Confidence intervals (0.2t00.6) (0.1t00.8) (0.6t00.8) (0.4t00.8) (0.4t00.8)
p value <0.001 0.007 <0.001 <0.001 <0.001
f)
A_djusted for hypertension, smoking, BMI and Controls SMC EMCI LMCI AD
diabetes
Change in WMH (ml) per decade increase in age 0.3 0.5 0.7 0.6 0.6
Confidence intervals (0.1t00.6) (0.2t00.8) (05t00.8) (0.4t00.7) (0.4t00.8)
p value 0.002 0.005 <0.001 <0.001 <0.001

Estimates are shown for logeWMH volume increase, with 95% confidence intervals, for every decade increase in age and all adjusted for TIV.
Table a) had no additional adjustment, with subsequent tables adjusted for b) hypertension, c) smoking, d) BMI e) diabetes ) hypertension,
smoking, BMI and diabetes.

Key: SMC, significant memory concern; EMCI, early mild cognitive impairment; LMCI, late mild cognitive impairment; AD, Alzheimer’s
disease; TIV, total intracranial volume; WMH, white matter hyperintensities; BMI, body mass index.



Table 6: Regression models of the associations between CSF biomarkers and either the parietal lobe WMHSs or the
rest of the brain WMHs.

SD change in
Outcome Predictors biomarker per Cl p value
doubling in WMH
Parietal logeWMH -5.5 -13.91t0 3.8 0.2
Non-age adjusted Non-parietal logeWMH -18.1 -29.210-5.4 0.007
Ap1-42 Parietal logeWMH 5.0 -135t04.3 0.3
Age adjusted Non-parietal logeWMH -16.2 27.610-2.9 0.02
Parietal logeWMH -7.0 -15.7102.6 01
Non-age adjusted 0\ oarietal logoWMH 14.4 1.7t033.1 0.08
T-tau Parietal logeWMH 7.4 -16.1102.2 0.1
Age adjusted Non-parietal loge-WMH 115 -451030.1 0.2
Parietal logeWMH -2.7 -11.7t07.2 0.6
Non-age adjusted o narietal logsWMH 5.8 8.91022.9 05
P-tau Parietal logeWMH -2.4 11410 7.6 0.6
Age adjusted Non-parietal log-WMH 7.4 77t0251 0.4

Estimates are for an SD increase in CSF biomarker for every 1 unit increase in WMH volume (ml). The SD is the pooled within-group SD, calculated
from a linear regression model that allowed for differences in mean levels of CSF biomarker by group. All are adjusted for TIV and diagnostic
group. Results for one predictor are adjusted for the other predictor. Non-parietal WMH is total brain WMH minus the parietal lobe WMH.

Key: WMH, white matter hyperintensities.

Table 7: Regression model results assessing associations of CSF biomarkers and age, by group

Controls SMC EMCI LMCI AD
Ap1-42
SD change in AB1-42 per decade increase in age -04 -0.2 -0.3 -0.2 0.08
Confidence intervals (-0.7t0 -0.2) (-0.6t00.3) (-0.5t0-0.2) (-0.4t00.1) (-0.1t00.3)
p value 0.001 0.4 <0.001 0.07 0.4
Between group differences in slope  p=0.01
T-tau
SD change in t-tau per decade increase in age 0.3 0.2 0.3 -0.02 -0.3
Confidence intervals (0.1t0 0.5) (0.008 to 0.4) (0.1t00.4) (-0.3t00.2) (-0.6 to -0.06)
p value 0.001 0.04 0.002 0.9 0.02
Between group differences in slope  p<0.001
P-tau
SD change in p-tau per decade increase in age 0.2 0.05 0.1 -0.2 -0.4
Confidence intervals (0.01t00.4) (-0.3t0 0.4) (0.005 t0 0.3) (-0.4t0 0.03) (-0.7 to -0.07)
p value 0.04 0.8 0.04 0.09 0.02

Between group differences in slope  <0.001

Estimates are for SD change in CSF biomarker per decade increase in age. The SD is the pooled within-group SD, calculated from a linear regression
model that allowed for differences in mean levels of CSF biomarker by group.

Key: SMC, significant memory concern; EMCI, early mild cognitive impairment; LMCI, late mild cognitive impairment; AD, Alzheimer’s
disease; TIV, total intracranial volume; WMH, white matter hyperintensities.
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