Supplementary Material

Alzheimer’s Disease and Cognitive Decline in Patients with Cardiovascular Diseases Along

the Heart-Brain Axis

Supplementary Table 1. Change in cognitive performance over time

HF CoD VeI Reference - p. 01 oroup
n=15  n=105 n=154 ~ patieipants ey,
n=128
Estimated change over time
Global cognition, B£SE | 0.04+0.02* 0.02+0.02  -0.02+0.03 0.02+0.01 0.01+0.01
Memory, B+SE | 0.10+0.04* 0.06+0.04  0.04+0.06 0.11£0.03**  0.08+0.03*
Attention/psychomotor speed, p+SE | 0.00+0.02  -0.05+0.04 -0.05+0.04 0.02+0.01 -0.02+0.02
Language, p+SE | 0.05+0.04  -0.01+0.02 -0.09+0.04*  -0.03+0.03 -0.02+0.02
Executive functioning, B£SE | 0.01+0.03  0.08+0.03*  0.07+0.04 -0.01+0.02 0.03+0.02

Linear mixed model included terms for time in separate models for each cognitive domain. The estimates (B+SE) of

Btime represent the annual change in cognitive performance. Analyses were adjusted for age, sex, hospital site, and

education. *p < 0.05; **p <0.001



Supplementary Table 2. Effect of blood-based biomarkers on baseline cognitive performance and cognitive performance over time
(excluded patients fulfilling clinical AD Dementia criteria)

Patient groups HF COD VCI | Reference participants
Baseline z Change over Baseline z Change over Baseline z Change over  Baseline z score  Change over Baseline z Change over
score B3 (SE) time 3 (SE) score B (SE) time B (SE) score B3 (SE) time B (SE) B (SE) time f (SE)  score B (SE) time B (SE)
AB42/4() ratio
GC 0.07 (0.04) 0.04 (0.01)* 0.04 (0.04) -0.01 (0.02) 0.03 (0.06) 0.02 (0.02) -0.04 (0.09) 0.07 (0.03)* 0.05 (0.04) 0.00 (0.01)
Memory | 0.11 (0.08) 0.08 (0.04)* 0.12 (0.09) -0.03 (0.04) 0.05 (0.10) 0.02 (0.05) -0.29 (0.21) 0.19 (0.07)* 0.08 (0.05) 0.02 (0.02)
Attention | 0.06 (0.06) 0.06 (0.02)* 0.04 (0.06) 0.00 (0.02) 0.02 (0.10) 0.05 (0.04) -0.04 (0.13) 0.08 (0.04) 0.02 (0.06) 0.00 (0.01)
Language 0.07 (0.04) 0.01 (0.02) 0.04 (0.06) 0.01 (0.04) -0.02 (0.06) 0.01 (0.03) 0.08 (0.06) 0.00 (0.03) 0.12 (0.06) -0.03 (0.28)
EF 0.04 (0.04) 0.00 (0.02) -0.05 (0.06) -0.01 (0.03) 0.05 (0.07) -0.01 (0.04) 0.09 (0.09) 0.02 (0.04) 0.00 (0.05) 0.02 (0.02)
pTaul8l
GC | -0.07(0.04) -0.04 (0.02) -0.09 (0.05) -0.02 (0.02) -0.02 (0.06) 0.00 (0.02) -0.08 (0.08) -0.08 (0.03)*  0.02 (0.04) 0.00 (0.01)
Memory | -0.18 (0.09) -0.04 (0.04)  -0.31(0.10)* 0.03 (0.05) -0.07 (0.11) 0.09 (0.05) -0.11 (0.18) -0.18 (0.07)*  0.03 (0.07) 0.01 (0.03)
Attention | -0.05 (0.06) -0.03 (0.03) -0.07 (0.07) 0.00 (0.03) 0.01 (0.11) -0.01 (0.05) -0.10 (0.12) -0.09 (0.04)*  -0.03 (0.07) 0.01 (0.02)
Language 0.00 (0.04) -0.03 (0.02) 0.06 (0.07) -0.05 (0.05) -0.02 (0.06) 0.02 (0.03) -0.02 (0.06) -0.03 (0.03) 0.04 (0.08) -0.03 (0.03)
EF | -0.04(0.04) -0.04 (0.02) -0.04 (0.07) -0.04 (0.04) 0.00 (0.08) -0.11 (0.04)* -0.07 (0.08) -0.01 (0.03) 0.03 (0.06) 0.02 (0.02)
GFAP
GC | -0.16 (0.05)**  -0.03 (0.01)  -0.13 (0.05)*  -0.01(0.02) 0.00 (0.00) -0.01 (0.02) -0.19 (0.09) -0.05(0.03)  -0.01 (0.05) 0.00 (0.01)
Memory | -0.26 (0.10)* -0.01 (0.04)  -0.27(0.11)* 0.01 (0.04) 0.02 (0.13) 0.00 (0.05) -0.25 (0.19) -0.05(0.07)  -0.07 (0.08) 0.02 (0.03)
Attention | -0.12(0.07) -0.02 (0.02) -0.07 (0.07) 0.00 (0.03) 0.04 (0.13) 0.01 (0.04) -0.18 (0.13) -0.08 (0.04)  -0.01 (0.08) -0.02 (0.02)
Language | -0.12 (0.04)* -0.02 (0.02) -0.06 (0.07) -0.04 (0.04) -0.04 (0.07) -0.01 (0.03) -0.14 (0.06) -0.01 (0.03)  -0.01 (0.09) -0.02 (0.03)
EF | -0.12 (0.05)* -0.03 (0.02) -0.12 (0.07) -0.02 (0.03) -0.01 (0.09) -0.04 (0.04) -0.16 (0.09) -0.04 (0.03) 0.03 (0.07) -0.01 (0.02)
NfL
GC | -0.11(0.04)* -0.02 (0.01) -0.08 (0.06) -0.02 (0.02) 0.03 (0.05) 0.01 (0.02) -0.26 (0.08)** -0.04 (0.02) 0.00 (0.07) 0.01 (0.02)
Memory | -0.17 (0.09) -0.03 (0.04) -0.14 (0.13) -0.05 (0.05) 0.03 (0.09) 0.00 (0.04) -0.37 (0.17)* -0.04 (0.06) 0.15(0.10) 0.04 (0.04)
Attention | -0.18 (0.06)* -0.01 (0.02) -0.18 (0.08) 0.00 (0.03) 0.01 (0.09) 0.03 (0.04) -0.34 (0.11)* -0.06 (0.04)  -0.09 (0.10) -0.03 (0.02)
Language | -0.05 (0.04) -0.03 (0.02) 0.10 (0.09) 0.01 (0.05) 0.05 (0.05) -0.01 (0.02) -0.18 (0.05)** -0.05 (0.03) 0.06 (0.12) 0.02 (0.05)
EF | -0.07(0.04) 0.00 (0.02) -0.09 (0.08) 0.00 (0.04) 0.03 (0.06) 0.02 (0.03) -0.13 (0.08) -0.01 (0.03)  -0.10(0.09) 0.00 (0.03)

EF, Executive functioning; GC, Global cognition
Linear mixed model included terms for biomarker, time, and biomarker*time interaction in separate models for each biomarker and each cognitive domain. Analyses were
adjusted for age, sex, hospital site and education. The estimates (B (SE)) with the term for biomarker (baseline z score) represent the association between the blood-based

biomarker and baseline cognitive performance. Estimates with the term for biomarker*time interaction (change over time) represent the association between the blood-based
biomarkers and annual change in cognitive performance over time. For APa2/49 ratio positive estimates indicate that lower concentrations of this biomarker are associated with
worse cognitive performance. In contrast, for pTaul81, GFAP, and NFL, negative estimates indicate that higher concentrations of these biomarkers are associated with worse
cognitive performance. The p-values are FDR-corrected and represent a significant association between the blood-based biomarker and cognitive performance of the designated
cognitive domain at baseline (baseline z score) or over time (change over time). *qrpr < 0.05; **qrpr < 0.001



Supplementary Table 3. Effect of blood-based biomarkers on baseline cognitive performance and cognitive performance over time (adjusted for
age, sex, hospital site, education and GDS)

Patient groups | HF COD VCI | Reference participants
Baseline z Change over Baseline z Change over Baseline z Change over Baseline z Change over Baseline z Change over
score 3 (SE) time B (SE) score B (SE) time B (SE) score 3 (SE) time B (SE) score 3 (SE) time B (SE) score 3 (SE) time B (SE)
AB42/4() ratio
GC 0.07 (0.04) 0.03 (0.02) 0.04 (0.04) -0.01 (0.02) 0.04 (0.05) 0.02 (0.02) -0.06 (0.10) 0.10 (0.03)* 0.05 (0.04) 0.00 (0.01)
Memory 0.13 (0.09) 0.07 (0.04) 0.12 (0.08) -0.04 (0.04) 0.06 (0.11) 0.02 (0.05) -0.26 (0.21) 0.22 (0.07)* 0.07 (0.05) 0.02 (0.02)
Attention 0.05 (0.05) 0.05 (0.02) 0.04 (0.006) 0.00 (0.02) 0.03 (0.10) 0.05 (0.04) -0.06 (0.12) 0.11 (0.04)* 0.01 (0.06) 0.00 (0.01)
Language 0.06 (0.04) 0.02 (0.02) 0.04 (0.06) 0.01 (0.04) 0.00 (0.06) 0.01 (0.03) 0.02 (0.08) 0.02 (0.04) 0.11 (0.06) -0.03 (0.03)
EF 0.04 (0.04) 0.01 (0.02) -0.05 (0.06) -0.01 (0.03) 0.07 (0.07) -0.01 (0.04) 0.06 (0.09) 0.04 (0.04) 0.00 (0.05) 0.02 (0.02)
pTaul8l
GC | -0.10(0.04)*  -0.06 (0.02)**  -0.07 (0.05) -0.02 (0.02) -0.03 (0.06) 0.00 (0.02) -0.11 (0.09)  -0.13 (0.03)** 0.02 (0.04) 0.00 (0.01)
Memory | -0.25 (0.09)* -0.09 (0.04)*  -0.27 (0.09)* 0.03 (0.05) -0.06 (0.11) 0.09 (0.05) -0.16 (0.19)  -0.27 (0.07)** 0.03 (0.07) 0.01 (0.03)
Attention | -0.07 (0.06) -0.07 (0.02)* -0.05 (0.07) 0.00 (0.03) -0.03 (0.11) -0.01 (0.05) -0.10 (0.11)  -0.16 (0.04)**  -0.03 (0.07) 0.01 (0.02)
Language | -0.02 (0.04) -0.06 (0.02)* 0.07 (0.07) -0.05 (0.05) -0.05 (0.06) 0.02 (0.03) -0.05 (0.08) -0.09 (0.04)* 0.05 (0.07) -0.03 (0.03)
EF | -0.06 (0.05) -0.03 (0.02) -0.03 (0.07) -0.04 (0.04) 0.01 (0.08) -0.10 (0.04) -0.12 (0.09) 0.02 (0.04) 0.03 (0.06) 0.02 (0.02)
GFAP
GC | -0.18 (0.05)**  -0.05(0.01)*  -0.13(0.05)*  -0.01(0.02) -0.01 (0.07) -0.01 (0.02) -0.20 (0.09) -0.09 (0.03)* 0.00 (0.05) 0.00 (0.01)
Memory | -0.33 (0.10)** -0.05 (0.03) -0.27 (0.10)* 0.02 (0.04) 0.02 (0.13) 0.00 (0.05) -0.36 (0.20) -0.13 (0.06) -0.06 (0.08) 0.02 (0.03)
Attention | -0.11(0.06) -0.05 (0.02)* -0.07 (0.07) 0.00 (0.03) 0.01 (0.12) 0.01 (0.04) -0.13(0.11)  -0.13 (0.04)** 0.00 (0.08) -0.02 (0.02)
Language | -0.12 (0.04)* -0.04 (0.02) -0.06 (0.07) -0.04 (0.04) -0.06 (0.07) 0.00 (0.03) -0.13 (0.04) -0.07 (0.03) 0.01 (0.09) -0.02 (0.03)
EF | -0.14 (0.05)* -0.01 (0.02) -0.12 (0.07) -0.02 (0.03) -0.02 (0.09) -0.04 (0.04) -0.17 (0.09) -0.01 (0.04) 0.05 (0.07) -0.01 (0.02)
NfL
GC | -0.12 (0.04)* -0.03 (0.01) -0.06 (0.06) -0.02 (0.02) 0.03 (0.05) 0.01 (0.02) -0.27 (0.09)* -0.05 (0.03) -0.02 (0.07) 0.01 (0.02)
Memory | -0.21 (0.09)* -0.06 (0.03) -0.08 (0.12) -0.05 (0.05) 0.04 (0.09) 0.00 (0.04) -0.48 (0.19)* -0.07 (0.06) 0.13 (0.10) 0.04 (0.04)
Attention | -0.16 (0.06)* -0.03 (0.02) -0.16 (0.08) -0.00 (0.03) 0.01 (0.09) 0.03 (0.04) -0.27 (0.11)* -0.09 (0.04) -0.10(0.11) -0.03 (0.02)
Language | -0.03 (0.04) -0.03 (0.02) 0.11 (0.09) 0.01 (0.05) 0.05 (0.05) -0.01 (0.02)  -0.16 (0.07)* -0.05 (0.03) 0.03 (0.11) 0.02 (0.05)
EF | -0.07(0.04) 0.01 (0.02) -0.08 (0.08) 0.00 (0.04) 0.02 (0.06) 0.02 (0.03) -0.15 (0.08) 0.03 (0.04) -0.13 (0.09) 0.00 (0.03)

EF, Executive functioning; GC, Global cognition; GDS, Geriatric Depression Scale

Linear mixed model included terms for biomarker, time, and biomarker*time interaction in separate models for each biomarker and each cognitive domain. Analyses were
adjusted for age, sex, hospital site, education, and GDS. The estimates (3 (SE)) with the term for biomarker (baseline z score) represent the association between the blood-based
biomarker and baseline cognitive performance. Estimates with the term for biomarker*time interaction (change over time) represent the association between the blood-based
biomarkers and annual change in cognitive performance over time. For APa2/49 ratio positive estimates indicate that lower concentrations of this biomarker are associated with
worse cognitive performance. In contrast, for pTaul81, GFAP and NFL, negative estimates indicate that higher concentrations of these biomarkers are associated with worse
cognitive performance. The p-values are FDR-corrected and represent a significant association between the blood-based biomarker and cognitive performance of the designated
cognitive domain at baseline (baseline z score) or over time (change over time). *qrpr < 0.05; **qrpr < 0.001



Supplementary Table 4. Effect of blood-based biomarkers on baseline cognitive performance and cognitive performance over time (adjusted for
age, sex, hospital site, education and CSVD score)

Patient groups HF COD VCI Ref.el:ence
participants
Baseline z Change over Baseline z Change over Baseline z Change over Baseline z Change over Baseline 2 Change over
score p(SE)  timeB(SE)  scoreB(SE)  timeP(SE)  score p(SE)  timeB(SE)  score B(SE)  time B (SE) Sc(grEe)B time B (SE)
AB42/4() ratio
GC 0.08 (0.05) 0.04 (0.02) 0.02 (0.04) -0.01 (0.02) 0.02 (0.06) 0.01 (0.02) -0.02 (0.11)  0.11 (0.03)**  0.05 (0.04) 0.00 (0.01)
Memory | 0.10 (0.10) 0.07 (0.04) 0.05 (0.09) -0.04 (0.04) 0.02 (0.11) 0.03 (0.05) -0.27 (0.23) 0.21 (0.07)*  0.08 (0.06) 0.02 (0.02)
Attention | 0.05 (0.06) 0.03 (0.02) 0.01 (0.06) 0.00 (0.03) 0.04 (0.11) 0.04 (0.04) 0.02 (0.13) 0.06 (0.04) 0.01 (0.06) 0.00 (0.01)
Language 0.11 (0.05) 0.05 (0.03) 0.05 (0.06) 0.00 (0.04) 0.02 (0.06) 0.01 (0.03) 0.09 (0.11) 0.10 (0.05) 0.12 (0.06)  -0.03 (0.03)
EF 0.06 (0.04) 0.01 (0.02) -0.02 (0.06) 0.00 (0.03) 0.05 (0.08) -0.02 (0.04) 0.09 (0.09) 0.05 (0.04) 0.00 (0.05) 0.02 (0.02)
pTaul8l
GC | -0.15(0.05)*  -0.07 (0.02)** -0.11 (0.05) -0.03 (0.02) 0.02 (0.07) 0.01 (0.02) -0.20 (0.10)  -0.14 (0.03)**  0.01 (0.05) 0.00 (0.01)
Memory | -0.35 (0.10)** -0.08 (0.04) -0.35 (0.10)** 0.03 (0.05) -0.04 (0.13) 0.10 (0.05) -0.35(0.21)  -0.24 (0.07)**  0.03 (0.07) 0.01 (0.03)
Attention | -0.10 (0.06) -0.05 (0.02) -0.06 (0.07) 0.00 (0.03) 0.02 (0.13) 0.00 (0.05) -0.16 (0.12)  -0.12(0.04)*  -0.02 (0.07)  0.01 (0.02)
Language | -0.08 (0.05) -0.11 (0.03)* 0.04 (0.07) -0.07 (0.05) 0.02 (0.07) 0.01 (0.03) -0.16 (0.10)  -0.17 (0.05)**  0.04 (0.08)  -0.03 (0.03)
EF | -0.07(0.05) -0.04 (0.02) -0.07 (0.07) -0.05 (0.04) 0.05 (0.09) -0.10 (0.04) -0.12 (0.09) 0.00 (0.04) 0.02 (0.06) 0.02 (0.02)
GFAP
GC | -0.22 (0.05)**  -0.05 (0.02)* -0.11 (0.05) -0.02 (0.02) 0.03 (0.08) -0.02 (0.02)  -0.28 (0.10)*  -0.09 (0.03)*  -0.01 (0.05)  0.00 (0.01)
Memory | -0.49 (0.11)** -0.04 (0.04) -0.29 (0.11)* 0.02 (0.05) 0.09 (0.15) 0.00 (0.05) -0.62 (0.22)*  -0.10(0.07)  -0.07 (0.08)  0.02 (0.03)
Attention | -0.11(0.07) -0.05 (0.02) 0.00 (0.08) 0.00 (0.03) 0.07 (0.15) 0.01 (0.04) -0.17(0.12) ~ -0.11 (0.04)*  0.020(0.08)  -0.02 (0.02)
Language | -0.14 (0.06)* -0.06 (0.03)* -0.06 (0.08) -0.04 (0.05) -0.01 (0.08) -0.02 (0.03) -0.15 (0.11) -0.09 (0.04)  -0.01(0.09) -0.02 (0.04)
EF | -0.13 (0.05)* -0.02 (0.02) -0.10 (0.07) -0.01 (0.03) 0.02 (0.10) -0.04 (0.04) -0.17 (0.09) -0.02 (0.04) 0.03 (0.07)  -0.01 (0.02)
NfL
GC | -0.17 (0.05)** -0.03 (0.02) -0.13 (0.06) -0.03 (0.02) 0.05 (0.06) 0.00 (0.02) -0.32 (0.10)*  -0.04 (0.03) 0.01 (0.07) 0.01 (0.02)
Memory | -0.35 (0.10)** -0.03 (0.04) -0.21 (0.13) -0.06 (0.05) 0.04 (0.11) 0.00 (0.05) -0.68 (0.21)*  -0.01 (0.07) 0.16 (0.10) 0.04 (0.04)
Attention | -0.19 (0.06)* -0.02 (0.02) -0.18 (0.09) 0.00 (0.03) 0.06 (0.11) 0.03 (0.04) -0.30 (0.12)*  -0.06 (0.04)  -0.07 (0.11)  -0.03 (0.02)
Language | -0.07 (0.06) -0.05 (0.03) 0.05 (0.09) 0.00 (0.05) 0.08 (0.06) -0.03 (0.03) -0.17 (0.10) -0.08 (0.05) 0.05 (0.12) 0.02 (0.05)
EF | -0.08 (0.05) -0.01 (0.02) -0.16 (0.09) -0.02 (0.04) 0.01 (0.08) 0.00 (0.04) -0.13 (0.09) 0.00 (0.04) -0.09 (0.09)  0.00 (0.03)

CSVD, Cerebral small vessel disease; EF, Executive functioning; GC, Global cognition

Linear mixed model included terms for biomarker, time, and biomarker*time interaction in separate models for each biomarker and each cognitive domain. Analyses were
adjusted for age, sex, hospital site, education, and CSVD score. The estimates (8 (SE)) with the term for biomarker (baseline z score) represent the association between the blood-
based biomarker and baseline cognitive performance. Estimates with the term for biomarker*time interaction (change over time) represent the association between the blood-based
biomarkers and annual change in cognitive performance over time. For APa2/49 ratio positive estimates indicate that lower concentrations of this biomarker are associated with
worse cognitive performance. In contrast, for pTaul81, GFAP and NFL, negative estimates indicate that higher concentrations of these biomarkers are associated with worse
cognitive performance. The p-values are FDR-corrected and represent a significant association between the blood-based biomarker and cognitive performance of the designated
cognitive domain at baseline (baseline z score) or over time (change over time). *qrpr < 0.05; **qrpr < 0.001
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