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	[bookmark: OLE_LINK2]Country 
	Site 
	Ethics Committee 
	Reference Number(s)

	Ireland 
	St James’s Hospital, Dublin, Ireland
	SJH/AMNCH Research Ethics Committee
	2013/13/02; VHP201268 – SA3; 2014/List 5

	
	St Finbarr’s Hospital, Cork, Ireland 
	
	

	United Kingdom 
	Institute of Psychiatry, King’s College London
	NRES Committee London – Harrow
	12/LO/1903

	France 
	CHU Amiens
	Comité de Protection des Personnes Nord Ouest III 
	CPP Ref: 2012-40

	
	CH Bethune
	
	

	
	CHU Caen
	
	

	
	CH Calais
	
	

	
	CH Saint-Philibert, GHICL
	
	

	
	CHRU Lille
	
	

	
	CH Lens
	
	

	Greece 
	Pagageorgiou General Hospital
	Scientific Council of Papanikolaou Hospital Thessaloniki
	122/00-03/12

	
	Papanikolaou General Hospital of Thessaloniki
	
	

	
	AXEPA University General Hospital
	
	

	Netherlands 
	Rijnstate Hospital, Arnhem
	Radboud universitair medisch centrum Concernstaf Kwaliteit en Veiligheid Commissie Mensgebonden Onderzoek Regio Arnhem-Nijmegen 
	NL40269.091.12; METC number: 2012/508

	
	Academic Hospital, Maastricht
	
	

	
	Radboud University Medical Centre, Nijmegen
	
	

	Hungary 
	University of Szeged
	Medical Research Council Ethics Committee for Clinical Pharmacology (KFEB) 
	
11637-0/2013-EKL; 38989-2/2013; 20529-0/2014-EKL


	Italy
	IRCCS Centro san Giovanni di Dio-Fatebenefratelli Brescia
	C E I O C – Comitato Etico Istituzioni Ospedaliere Cattoliche 
	33/2013; 22/2014

	
	IRCCS Multimedica Castellanza
	Comitato Etico IRCCS MultiMedica 
	N. 1 20/1 2012 Neurologico

	
	IRCSS AOU San Martino Genoa
	Comitato Etico dell’Aienda Ospedaliera Universitaria S. Martino di Genova 
&
Comitato Etico Regione Liguria 
	33 – 24/05/2013; 9 – 13/11/2013; 23 – 16/04/2014

	
	Fondazione Don Gnocchi, Milan
	Comitato Etico Fondazione Don Carlo Gnocchi 
	12.15/10/2013; 3.12/02/2014

	Sweden 
	Sahlgrenska University Hospital / Mölndal (SU/Mölndal)
	Regionala etikprövningsnämnden i Göteborg
	Dnr 933-12

	Germany 
	Klinik für Psychiatrie und Psychotherapie II, Universität Ulm, Bezirkskrankenhaus Günzburg
	Bayerische Landesärztekammer – Ethik-Kommission
	Ethik-Kommission Nr. 12120



Table S1. Ethics Approval Committees and Reference Numbers for the NILVAD Study. Data are provided for each of the 23 Study Sites across 9 European Countries participating in the NILVAD Study.

Table S2

	
	NILVAD Cohort (N = 510)
	Blood Sub-Study (N = 327)
	NULISA Sub-study (N = 307)

	Age (Years), Mean, SD
	74.1 (8.3)
	72.4 (8.3)
	72.4 (8.3) 

	Sex (Female), n (%)
	316 (62.0%)
	207 (62.2%)
	193 (62.9%) 

	Body Mass Index (kg/m2), Mean, SD
	25.4 (4.3)
	25.6 (4.1)
	25.5 (4.1) 

	Education, Age Finished, Median (IQR)
	16 (14-18)
	16 (14-19)
	16 (14-19)

	Adjusted Comorbidity Index, Median (IQR)
	0 (0-1)
	0 (0-1)
	0 (0-1) 

	Diagnosis Duration (Years), Median (IQR)
	1.0 (0.5-2.3)
	1.0 (0.4-2.2)
	0.92 (0.4-2.1)

	Alzheimer Disease Severity
· CDR-Sb (Total), Mean, SD
· ADAS-Cog (Total), Mean, SD
· DAD (Total), Mean, SD
	
5.3 (2.8)
34.5 (10.6)
29.1 (8.0)
	
5.3 (2.8)
34.8 (10.8) 
29.3 (8.0)
	
5.2 (2.7)
34.5 (10.7)
29.7 (7.8)

	Study Group
· Nilvadipine, n (%) 
· Placebo, n (%)
	
252 (49.4%)
258 (50.6%)
	
163 (49.0%)
170 (51.1%)
	
158 (51.5%)
149 (48.5%)



Table S2. Baseline Characteristics of the NILVAD Cohort, Blood Sub-Study and NULISA Sub-Study. SD: Standard Deviation; IQR: Inter-Quartile Range; CDR-Sb: Clinical Dementia Rating Scale – Sum of Boxes; ADAS-Cog: Alzheimer Disease Assessment Scale, Cognitive Assessment; DAD: Disability Assessment for Dementia. 




Table S3


	Biomarker
	Inter_CV
	Intra_CV

	VGF
	32.63
	21.72

	SFRP1
	28.27
	21.55

	ENO2
	26.42
	4.97

	AŒ≤38
	24.67
	18.21

	ARSA
	21.39
	7.28

	IL9
	17.41
	14.29

	GDI1
	17.01
	4.84

	NPTX1
	16.95
	6.47

	Oligo-SNCA
	16.58
	21.11

	SNCB
	15.74
	10.58

	PDLIM5
	15.68
	9.77

	S100A12
	15.35
	3.55

	IL4
	13.99
	8.12

	NPTXR
	13.18
	22.79

	PRDX6
	12.97
	10.08

	CNTN2
	12.84
	15.01

	CXCL8
	12.11
	12.57

	PARK7
	11.73
	5.17

	GOT1
	11.71
	17.46

	AŒ≤40
	11.66
	15.26

	CALB2
	11.47
	13.41

	IL2
	11.32
	8.36

	IL6
	11.23
	13.95

	PGK1
	10.37
	5.17

	SMOC1
	10.29
	16.19

	IFNG
	10.21
	4.70

	YWHAG
	10.01
	4.80

	SFTPD
	9.96
	5.68

	MME
	9.94
	13.83

	NPTX2
	9.75
	12.01

	UBB
	9.71
	7.52

	CXCL10
	9.59
	9.64

	pTDP43-409
	9.32
	9.84

	CRH
	9.29
	14.73

	PTN
	9.26
	3.19

	TARDBP
	9.25
	6.08

	VEGFD
	9.17
	7.49

	TIMP3
	8.94
	8.98

	CXCL1
	8.88
	14.05

	YWHAZ
	8.73
	7.99

	CCL13
	8.59
	7.97

	IL17A
	8.39
	2.85

	TREM2
	8.28
	8.16

	ACHE
	8.26
	9.85

	SOD1
	8.06
	8.43

	TAFA5
	7.96
	8.35

	KLK6
	7.86
	8.68

	NEFH
	7.77
	7.34

	FOLR1
	7.65
	6.44

	BD-pTau-181
	7.51
	5.41

	APOE4
	7.25
	8.05

	CCL26
	7.25
	4.84

	S100B
	6.93
	5.86

	RUVBL2
	6.93
	8.06

	BACE1
	6.89
	13.66

	IL6R
	6.84
	10.90

	MAPT
	6.83
	7.57

	CD63
	6.69
	8.75

	TREM1
	6.68
	5.57

	IL1B
	6.68
	4.81

	IGFBP7
	6.50
	5.92

	CCL3
	6.39
	6.94

	pTau-217
	6.33
	9.87

	BASP1
	6.19
	7.12

	SQSTM1
	6.13
	11.17

	VCAM1
	6.11
	12.20

	CCL11
	5.99
	6.63

	IL10
	5.92
	6.56

	SNAP25
	5.91
	12.22

	AŒ≤42
	5.80
	7.25

	IL5
	5.80
	10.85

	FGF2
	5.75
	4.70

	GFAP
	5.51
	7.65

	PDGFRB
	5.48
	5.41

	pSNCA-129
	5.47
	8.13

	GDF15
	5.43
	3.91

	NRGN
	5.42
	2.54

	CST3
	5.33
	4.44

	AGRN
	5.28
	10.65

	MDH1
	5.24
	7.02

	IGF1R
	5.18
	9.65

	CD40LG
	5.16
	5.65

	IL33
	5.03
	7.20

	CCL22
	5.02
	7.65

	FLT1
	5.01
	6.39

	UCHL1
	4.89
	5.50

	HTT
	4.88
	7.46

	APOE
	4.84
	5.27

	BD-pTau-217
	4.75
	3.86

	GDNF
	4.71
	7.21

	HBA1
	4.60
	9.05

	FCN2
	4.57
	8.15

	IL12p70
	4.53
	10.08

	CHI3L1
	4.26
	7.69

	pTau-181
	4.24
	8.91

	IL13
	4.18
	4.58

	CCL4
	4.06
	11.68

	PGF
	4.06
	5.93

	CRP
	3.97
	8.32

	VSNL1
	3.96
	10.70

	pTau-231
	3.87
	7.49

	ICAM1
	3.72
	5.83

	SNCA
	3.67
	4.55

	REST
	3.60
	3.71

	NGF
	3.59
	9.65

	CCL2
	3.55
	9.11

	CCL17
	3.55
	6.83

	PSEN1
	3.52
	4.03

	TEK
	3.52
	5.56

	CX3CL1
	3.51
	5.50

	SLIT2
	3.25
	6.19

	FABP3
	3.11
	4.76

	KDR
	3.03
	5.97

	DDC
	3.02
	5.38

	CHIT1
	3.02
	8.70

	IL18
	2.96
	4.97

	TNF
	2.73
	6.52

	BD-pTau-231
	2.71
	2.93

	BDNF
	2.58
	7.03

	IL7
	2.43
	4.65

	VEGFA
	2.26
	7.18

	ANXA5
	2.23
	9.96

	CSF2
	2.20
	7.86

	IL16
	2.10
	4.28

	BD-MAPT
	2.09
	8.28

	NEFL
	1.57
	7.37

	SAA1
	1.33
	9.62

	POSTN
	1.18
	5.05

	IL15
	1.13
	4.90

	MSLN
	0.79
	8.07

	NPY
	0.64
	2.05



Table S3. Inter and Intra-assay Coefficients of Variation of NULISA Plasma Protein Results. Inter and intra-assay Coefficients of Variation (CVs) were calculated from pooled samples run in duplicate across plates. The results of duplicate samples on the same plates were used to calculate intra-assay CVs and identical samples on 4 different plate runs to calculate inter-assay CVs. Results are ranked by CV values. INTER_CV: Interassay CV; INTRA_CV: Intra-assay CV





Table S4. 
	Protein
	CNS120 module
	BH-significant outcomes
	Minimum BH-adjusted P
	Decision
	Representative
	ρ with representative
	Decision rationale

	BD-pTau217
	Protein Aggregation
	ADAS-Cog
	0.0001
	Retained
	
	
	Prespecified comparator biomarker of AD pathology retained irrespective of correlation-based reduction 

	GFAP
	Inflammation
	ADAS-Cog
	0.0450
	Retained
	
	
	Prespecified comparator biomarker of astrocyte activation retained irrespective of correlation-based reduction 

	NEFL
	Cytoskeleton
	DAD
	0.0454
	Retained
	
	
	Prespecified comparator biomarker of neuroaxonal injury activation retained irrespective of correlation-based reduction 

	pTDP43-409
	Protein Aggregation
	CDR-SB, ADAS-Cog, DAD
	0.0011
	Retained
	
	
	Retained as the highest-priority representative of a correlated protein aggregation/DNA-RNA dysfunction cluser

	TARDBP
	DNA/RNA Defects
	CDR-SB, ADAS-Cog, DAD
	0.0013
	Dropped
	pTDP43-409
	0.95
	Redundant with pTDP43-409 (Spearman ρ = 0.95); cross-module correlation

	RUVBL2
	DNA/RNA Defects
	CDR-SB, ADAS-Cog, DAD
	0.0013
	Dropped
	pTDP43-409
	0.92
	Redundant with pTDP43-409 (Spearman ρ = 0.92); cross-module correlation

	CD40LG
	Inflammation
	CDR-SB, ADAS-Cog, DAD
	0.0013
	Retained
	
	
	Retained as the highest-priority representative of a correlated inflammatory cluster

	pS129-α-syn
	Protein Aggregation
	CDR-SB, ADAS-Cog, DAD
	0.0013
	Dropped
	pTDP43-409
	0.78
	Redundant with pTDP43-409 (Spearman ρ = 0.78); cross-module correlation

	HTT
	Protein Aggregation
	CDR-SB, ADAS-Cog, DAD
	0.0013
	Dropped
	pTDP43-409
	0.82
	Redundant with pTDP43-409 (Spearman ρ = 0.82); cross-module correlation

	PGK1
	Energy Homeostasis
	CDR-SB, ADAS-Cog, DAD
	0.0013
	Dropped
	CD40LG
	0.78
	Redundant with CD40LG (Spearman ρ = 0.78); cross-module correlation

	SOD1
	Energy Homeostasis
	CDR-SB, ADAS-Cog, DAD
	0.0013
	Dropped
	pTDP43-409
	0.85
	Redundant with pTDP43-409 (Spearman ρ = 0.85); cross-module correlation

	S100B
	Inflammation
	CDR-SB, ADAS-Cog, DAD
	0.0014
	Retained
	
	
	No correlation ≥0.70 with any higher-priority retained protein.

	SNCA
	Protein Aggregation
	CDR-SB, ADAS-Cog, DAD
	0.0014
	Dropped
	CD40LG
	0.75
	Redundant with CD40LG (Spearman ρ = 0.75); cross-module correlation

	MDH1
	Energy Homeostasis
	CDR-SB, ADAS-Cog, DAD
	0.0018
	Dropped
	CD40LG
	0.80
	Redundant with CD40LG (Spearman ρ = 0.80); cross-module correlation

	Oligo-α-syn
	Protein Aggregation
	CDR-SB, ADAS-Cog, DAD
	0.0019
	Dropped
	CD40LG
	0.75
	Redundant with CD40LG (Spearman ρ = 0.75); cross-module correlation

	CCL13
	Inflammation
	CDR-SB, ADAS-Cog, DAD
	0.0148
	Dropped
	CD40LG
	0.70
	Redundant with CD40LG (Spearman ρ = 0.70); cross-module correlation

	GDI1
	Synaptic/Network
	CDR-SB, DAD
	0.0013
	Dropped
	CD40LG
	0.70
	Redundant with CD40LG (Spearman ρ = 0.70); cross-module correlation

	REST
	DNA/RNA Defects
	CDR-SB, ADAS-Cog
	0.0014
	Dropped
	pTDP43-409
	0.73
	Redundant with pTDP43-409 (Spearman ρ = 0.73); cross-module correlation

	IL1B
	Inflammation
	CDR-SB, ADAS-Cog
	0.0026
	Dropped
	CD40LG
	0.72
	Redundant with CD40LG (Spearman ρ = 0.72); cross-module correlation

	IL16
	Inflammation
	CDR-SB, ADAS-Cog
	0.0033
	Dropped
	
	
	Omitted for redundancy of biological coverage of the inflammatory module/domain

	FGF2
	Synaptic/Network
	CDR-SB, ADAS-Cog
	0.0037
	Retained
	
	
	No correlation ≥0.70 with any higher-priority retained protein.

	NRGN
	Other
	CDR-SB, ADAS-Cog
	0.0061
	Dropped
	pTDP43-409
	0.81
	Redundant with retained representative pTDP43-409 (Spearman ρ = 0.81); cross-module correlation

	ANXA5
	Inflammation
	CDR-SB, ADAS-Cog
	0.0065
	Dropped
	CD40LG
	0.72
	Redundant with retained representative CD40LG (Spearman ρ = 0.72); same manufacturer module.

	NPTXR
	Synaptic/Network
	CDR-SB, ADAS-Cog
	0.0138
	Retained
	
	
	No correlation ≥0.70 with any higher-priority retained protein.

	BDNF
	Synaptic/Network
	CDR-SB, ADAS-Cog
	0.0191
	Dropped
	CD40LG
	0.80
	Redundant with retained representative CD40LG (Spearman ρ = 0.80); cross-module correlation

	CCL17
	Inflammation
	CDR-SB, ADAS-Cog
	0.0214
	Retained
	
	
	No correlation ≥0.70 with any higher-priority retained protein.

	ARSA
	Proteostasis
	CDR-SB, ADAS-Cog
	0.0427
	Retained
	
	
	No correlation ≥0.70 with any higher-priority retained protein.

	PSEN1
	Protein Aggregation
	CDR-SB
	0.0015
	Dropped
	pTDP43-409
	0.82
	Redundant with retained representative pTDP43-409 (Spearman ρ =0.82); same manufacturer module.

	IL6
	Inflammation
	DAD
	0.0076
	Retained
	
	
	No correlation ≥0.70 with any higher-priority retained protein.

	pTau217
	Protein Aggregation
	ADAS-Cog
	0.0099
	Dropped
	BD-pTau217
	0.93
	Redundant with retained representative BD-pTau217 (Spearman ρ = 0.93); same manufacturer module.

	IL7
	Inflammation
	CDR-SB
	0.0131
	Dropped
	CD40LG
	0.76
	Redundant with retained representative CD40LG (Spearman ρ=0.76); same manufacturer module.

	SQSTM1
	Proteostasis
	CDR-SB
	0.0157
	Dropped
	pTDP43-409
	0.85
	Redundant with retained representative pTDP43-409 (Spearman ρ = 0.85); cross-module correlation

	CCL26
	Inflammation
	CDR-SB
	0.0157
	Retained
	
	
	No correlation ≥0.70 with any higher-priority retained protein.

	CXCL8
	Inflammation
	CDR-SB
	0.0207
	Dropped
	
	
	Omitted for redundancy of biological coverage of the inflammatory module/domain

	HBA1
	Energy Homeostasis
	ADAS-Cog
	0.0216
	Retained
	
	
	No correlation ≥0.70 with any higher-priority retained protein.

	IL4
	Inflammation
	CDR-SB
	0.0245
	Dropped
	
	
	Omitted for redundancy of biological coverage of the inflammatory module/domain

	ACHE
	Synaptic/Network
	CDR-SB
	0.0245
	Retained
	
	
	No correlation ≥0.70 with any higher-priority retained protein.

	GOT1
	Energy Homeostasis
	CDR-SB
	0.0418
	Retained
	
	
	No correlation ≥0.70 with any higher-priority retained protein.

	pTau181
	Protein Aggregation
	CDR-SB
	0.0418
	Dropped
	
	
	Omitted during final biological review because BD-pTau217 was retained as the representative phosphorylated tau biomarker

	PRDX6
	Energy Homeostasis
	CDR-SB
	0.0444
	Dropped
	ARSA
	0.88
	Redundant with retained representative ARSA (Spearman ρ =0.88); cross-module correlation.

	NPTX2
	Synaptic/Network
	DAD
	0.0444
	Retained
	
	
	No correlation ≥0.70 with any higher-priority retained protein.

	CRH
	Other
	DAD
	0.0444
	Retained
	
	
	No correlation ≥0.70 with any higher-priority retained protein.

	pTau231
	Protein Aggregation
	CDR-SB
	0.0447
	Dropped
	
	
	Omitted during final biological review because BD-pTau217 was retained as the representative phosphorylated tau biomarker

	IL18
	Inflammation
	ADAS-Cog
	0.0450
	Retained
	
	
	No correlation ≥0.70 with any higher-priority retained protein.



Table S4. Baseline Selection of Proteins for Baseline Multivariate Analyses Following Univariate Screening and Correlation-Based Reduction. Proteins significantly associated with at least one measure of baseline disease severity following Benjamini–Hochberg (BH) correction were ranked according to their minimum BH-adjusted P-value. BD-pTau217, GFAP and NfL were retained a priori as established comparator biomarkers. Remaining proteins underwent sequential correlation-based reduction using an absolute Spearman correlation threshold of ρ ≥0.70. Where highly correlated proteins represented similar biological processes, a single representative protein was retained based on statistical strength, consistency across clinical outcomes and biological relevance. Cross-module correlations were reviewed individually, and a final review was undertaken to ensure representation of distinct pathological pathways while minimising redundancy in subsequent multivariable analyses. ρ: Spearman correlation coefficient. 



Table S5
	Outcome
	Biomarker
	Bootstrap Selection (%)
	Median Coefficient
	Coefficient IQR
	Direction Consistency (%)

	CDR-SB
	NPTXR
	99.7
	-0.76
	-0.94 to -0.58
	100.0

	
	CCL26
	94.3
	-0.27
	-0.37 to -0.17
	100.0

	
	ACHE
	94.0
	-0.33
	-0.47 to -0.23
	99.3

	
	APOE
	92.3
	0.34
	0.21 to 0.51
	99.6

	
	NEFH
	92.3
	0.20
	0.12 to 0.30
	99.3

	
	NPTX2
	92.0
	0.55
	0.35 to 0.78
	99.6

	
	PDLIM5
	87.7
	0.26
	0.17 to 0.35
	99.6

	
	CHIT1
	87.3
	0.21
	0.12 to 0.31
	99.6

	ADAS-Cog
	NPTXR
	100.0
	-2.70
	-3.44 to -1.95
	100.0

	
	BD-pTau217
	99.3
	3.23
	2.52 to 4.09
	100.0

	
	CNTN2
	99.3
	-2.19
	-2.83 to -1.58
	100.0

	
	GFAP
	95.3
	2.20
	1.39 to 2.96
	100.0

	
	NPTX2
	93.7
	2.30
	1.34 to 3.13
	100.0

	
	HBA1
	86.3
	-0.83
	-1.29 to -0.45
	99.6

	
	KDR
	85.0
	-0.69
	-1.02 to -0.36
	97.6

	
	NfL
	83.7
	1.12
	0.73 to 1.62
	100.0

	
	pTau181
	83.3
	-1.34
	-2.08 to -0.68
	100.0

	
	TNF
	82.7
	1.82
	0.90 to 2.65
	100.0

	
	APOE4
	81.3
	-0.66
	-1.01 to -0.29
	98.0

	
	APOE
	81.0
	1.11
	0.56 to 1.80
	100.0

	
	FABP3
	80.7
	-1.17
	-1.68 to -0.58
	99.6

	
	ACHE
	80.3
	-0.78
	-1.20 to -0.43
	97.5

	DAD
	NPTXR
	97.7
	1.95
	1.33 to 2.58
	100.0

	
	NPTX2
	97.0
	-1.78
	-2.57 to -1.13
	100.0

	
	GDF15
	94.0
	-0.66
	-0.92 to -0.40
	99.3

	
	CHIT1
	93.0
	-0.72
	-1.00 to -0.42
	100.0

	
	GFAP
	92.7
	-1.32
	-1.91 to -0.78
	100.0

	
	IFN-γ
	89.7
	0.92
	0.54 to 1.36
	100.0

	
	CCL11
	87.3
	-0.84
	-1.22 to -0.48
	99.6

	
	APOE
	86.0
	-0.95
	-1.43 to -0.48
	99.6

	
	PDLIM5
	84.7
	-0.71
	-0.95 to -0.42
	98.0

	
	BD-pTau231
	83.3
	-1.24
	-1.83 to -0.67
	100.0

	
	IL-6
	82.7
	-0.80
	-1.26 to -0.40
	98.8

	
	KDR
	81.0
	0.49
	0.22 to 0.78
	95.5

	
	PTN
	81.0
	0.49
	0.26 to 0.78
	98.4

	
	FABP3
	80.3
	1.09
	0.63 to 1.74
	99.6

	
	CCL26
	80.0
	0.61
	0.36 to 0.95
	99.2



Table S5. Bootstrap stability-selection results for baseline elastic-net models (λmin).  Elastic-net models included all candidate plasma proteins with age, gender, education, body mass index and comorbidity burden entered as unpenalised covariates. Models used α=0.5, five-fold cross-validation and λmin. Stability was assessed across 300 bootstrap resamples. Median coefficients and interquartile ranges are reported among bootstrap iterations in which the biomarker was retained. CDR-SB, Clinical Dementia Rating Scale–Sum of Boxes; ADAS-Cog, Alzheimer's Disease Assessment Scale–Cognitive Subscale; DAD, Disability Assessment for Dementia; BMI, body mass index. IQR: Interquartile Range. 










Table S6
	Outcome
	Proteins entering BIC, n
	Proteins retained in final BIC model
	Initial BIC
	Final BIC
	ΔBIC

	CDR-Sb
	8
	NPTXR, ACHE, NPTX2
	1452.76
	1442.08
	−10.68

	ADAS-Cog
	14
	NPTXR, BD-pTau217, CNTN2, GFAP, NPTX2, pTau181, APOE4
	2228.65
	2204.37
	−24.28

	DAD
	15
	NPTXR, NPTX2, GFAP, IL-6
	2099.68
	2068.07
	−31.61



Table S6. Bayesian Information Criterion-based refinement of bootstrap-stable proteins associated with baseline Alzheimer disease severity. Proteins selected in ≥80% of bootstrap iterations at λmin in elastic-net models were entered into multivariable linear regression models for each clinical outcome. Backward model selection using the Bayesian Information Criterion (BIC) was subsequently performed, with prespecified clinical covariates retained in all models and only protein biomarkers eligible for removal. Lower BIC values indicate greater model parsimony. ΔBIC represents the difference between final and initial BIC (final BIC − initial BIC). CDR-Sb, Clinical Dementia Rating–Sum of Boxes; ADAS-Cog, Alzheimer Disease Assessment Scale–Cognitive Subscale; DAD, Disability Assessment for Dementia; BIC, Bayesian Information Criterion.










Table S7. 
	Protein
	CNS120 module
	BH-significant outcomes
	Minimum BH-adjusted P
	Decision
	Representative
	ρ with representative
	Decision rationale

	BD-pTau217
	Protein Aggregation
	CDR-SB, ADAS-Cog, DAD
	<0.0001
	Retained
	
	
	Prespecified comparator biomarker of AD pathology retained irrespective of correlation-based reduction.

	pTau217
	Protein Aggregation
	CDR-SB, ADAS-Cog, DAD
	0.0001
	Dropped
	BD-pTau217
	0.93
	Redundant with retained representative BD-pTau217 (Spearman ρ = 0.93)

	CCL3
	Inflammation
	DAD
	0.0015
	Retained
	
	
	No correlation ≥0.70 with any higher-priority retained protein.

	BD-pTau181
	Protein Aggregation
	ADAS-Cog, DAD
	0.0016
	Dropped
	
	
	Omitted during final review because BD-pTau217 was retained as the representative phosphorylated tau biomarker.

	BD-pTau231
	Protein Aggregation
	CDR-SB, ADAS-Cog, DAD
	0.0016
	Dropped
	
	
	Omitted during final biological review because BD-pTau217 was retained as representative phosphorylated tau biomarker.

	CXCL8
	Inflammation
	CDR-SB, DAD
	0.0016
	Retained
	
	
	No correlation ≥0.70 with any higher-priority retained protein.

	SNCB
	Synaptic/Network
	CDR-SB, ADAS-Cog, DAD
	0.0018
	Retained
	
	
	No correlation ≥0.70 with any higher-priority retained protein.

	FABP3
	Altered Energy Homeostasis
	CDR-SB, ADAS-Cog, DAD
	0.0049
	Retained
	
	
	No correlation ≥0.70 with any higher-priority retained protein.

	TREM2
	Synaptic/Neuronal Network
	CDR-SB, ADAS-Cog
	0.0051
	Retained
	
	
	No correlation ≥0.70 with any higher-priority retained protein.

	NPTXR
	Synaptic/Network
	CDR-SB, DAD
	0.0071
	Retained
	
	
	No correlation ≥0.70 with any higher-priority retained protein.

	GFAP
	Inflammation
	CDR-SB
	0.0079
	Retained
	
	
	Prespecified comparator biomarker of astrocyte activation retained irrespective of correlation-based reduction.

	CRP
	Inflammation
	CDR-SB
	0.0130
	Retained
	
	
	No correlation ≥0.70 with any higher-priority retained protein.

	GDNF
	Synaptic/Network
	CDR-SB
	0.0137
	Retained
	
	
	No correlation ≥0.70 with any higher-priority retained protein.

	FGF2
	Synaptic/Network
	CDR-SB, DAD
	0.0143
	Dropped
	
	
	Omitted during final biological review to minimise redundancy of synaptic pathway coverage.

	HTT
	Protein Aggregation
	CDR-SB, DAD
	0.0143
	Dropped
	pS129-α-syn
	0.80
	Redundant with retained representative pS129-α-syn (Spearman ρ = 0.80)

	MSLN
	Vascular/Extracellular Matrix
	CDR-SB, ADAS-Cog, DAD
	0.0150
	Retained
	
	
	No correlation ≥0.70 with any higher-priority retained protein.

	MME
	Proteostasis
	CDR-SB, DAD
	0.0150
	Retained
	
	
	No correlation ≥0.70 with any higher-priority retained protein.

	FOLR1
	Vascular/Extracellular Matrix
	DAD
	0.0151
	Retained
	
	
	No correlation ≥0.70 with any higher-priority retained protein.

	CNTN2
	Synaptic/Network
	CDR-SB, DAD
	0.0218
	Retained
	
	
	No correlation ≥0.70 with any higher-priority retained protein.

	NEFL (NfL)
	Cytoskeleton
	CDR-SB
	0.0266
	Retained
	
	
	Prespecified comparator biomarker of neuroaxonal injury retained irrespective of correlation-based reduction.

	pS129-α-syn
	Protein Aggregation
	CDR-SB
	0.0388
	Retained
	
	
	Prioritised over HTT to minimise redundancy within protein aggregation module/category



Table S7. Longitudinal Selection of Proteins for Multivariate Analyses Following Univariate Screening and Correlation-Based Reduction. Proteins significantly associated with at least one measure of longitudinal disease severity (assessed by protein*time interaction) following Benjamini–Hochberg (BH) correction were ranked according to their minimum BH-adjusted P-value. BD-pTau217, GFAP and NfL were retained a priori as established comparator biomarkers. Remaining proteins underwent sequential correlation-based reduction using an absolute Spearman correlation threshold of ρ ≥0.70. Where highly correlated proteins represented similar biological processes, a single representative protein was retained based on statistical strength, consistency across clinical outcomes and biological relevance. Cross-module correlations were reviewed individually, and a final review was undertaken to ensure representation of distinct pathological pathways while minimising redundancy in subsequent multivariable analyses. ρ: Spearman correlation coefficient. 











Table S8
	Outcome
	Biomarker
	Bootstrap Selection (%)
	Median Coefficient
	Coefficient IQR
	Direction Consistency (%)

	CDR-SB progression
	NfL
	100.0
	0.70
	0.55 to 0.91
	100.0

	
	NPTXR
	99.0
	-0.48
	-0.63 to -0.31
	100.0

	
	GFAP
	98.7
	0.43
	0.33 to 0.61
	100.0

	
	SNCB
	98.0
	0.29
	0.20 to 0.38
	100.0

	
	IGF1R
	97.3
	-0.44
	-0.62 to -0.27
	100.0

	
	FABP3
	95.7
	-0.39
	-0.50 to -0.24
	100.0

	
	GDNF
	95.0
	0.23
	0.14 to 0.31
	100.0

	
	NEFH
	89.0
	-0.17
	-0.23 to -0.09
	98.9

	
	CNTN2
	83.7
	-0.28
	-0.41 to -0.13
	99.2

	
	CRP
	81.7
	0.17
	0.08 to 0.27
	99.6

	ADAS-Cog progression
	BD-pTau217
	92.7
	0.94
	0.61 to 1.39
	100.0

	
	NfL
	92.0
	1.34
	0.86 to 1.84
	100.0

	
	FOLR1
	90.7
	-1.35
	-1.96 to -0.92
	100.0

	
	IL-17A
	90.7
	-0.64
	-0.90 to -0.37
	99.3

	
	FCN2
	88.7
	-0.97
	-1.37 to -0.55
	99.6

	
	CCL4
	87.3
	0.79
	0.45 to 1.28
	100.0

	
	TEK
	86.0
	1.27
	0.74 to 1.88
	100.0

	
	APOE4
	85.3
	-0.53
	-0.75 to -0.27
	99.2

	
	UBB
	83.7
	0.52
	0.29 to 0.71
	100.0

	
	FABP3
	82.7
	-0.99
	-1.52 to -0.47
	99.6

	
	CXCL8
	82.0
	-0.92
	-1.35 to -0.46
	99.6

	
	CHI3L1
	81.7
	0.65
	0.38 to 0.96
	99.6

	DAD progression
	NfL
	98.7
	-1.27
	-1.69 to -0.84
	100.0

	
	SNCB
	92.7
	-0.62
	-0.87 to -0.39
	100.0

	
	BD-pTau217
	89.3
	-0.81
	-1.25 to -0.47
	100.0

	
	IL-12p70
	89.3
	0.66
	0.41 to 0.94
	100.0

	
	NPTXR
	89.0
	0.81
	0.51 to 1.30
	100.0

	
	KLK6
	87.3
	0.94
	0.50 to 1.45
	99.6

	
	CCL11
	86.0
	0.57
	0.33 to 0.82
	100.0

	
	PDLIM5
	83.7
	-0.51
	-0.74 to -0.29
	99.6

	
	FABP3
	82.3
	0.81
	0.43 to 1.23
	100.0

	
	CCL3
	80.7
	0.48
	0.25 to 0.74
	99.2



Table S8. Bootstrap Stability-Selection Results for Longitudinal Elastic-Net Models (λmin).  Elastic-net models included all candidate plasma protein*time interactions with age, gender, education, body mass index, comorbidity burden, treatment group and baseline disease severity entered as unpenalised covariates. Models used α=0.5, five-fold cross-validation and λmin. Stability was assessed across 300 bootstrap resamples. Median coefficients and interquartile ranges are reported among bootstrap iterations in which the biomarker was retained. CDR-SB, Clinical Dementia Rating Scale–Sum of Boxes; ADAS-Cog, Alzheimer's Disease Assessment Scale–Cognitive Subscale; DAD, Disability Assessment for Dementia; BMI, body mass index. IQR: Interquartile Range. 










Table S9
	Outcome
	Proteins entering BIC, n
	Proteins retained in final BIC model
	Initial BIC
	Final BIC
	ΔBIC

	CDR-Sb
	10
	NfL, NPTXR, GFAP, FABP3, NEFH
	2407.98
	2397.18
	−10.80

	ADAS-Cog
	12
	BD-pTau217, NfL, CCL4, FABP3, CXCL8
	3532.54
	3513.07
	−19.47

	DAD
	10
	NfL, BD-pTau217, NPTXR, FABP3
	3546.48
	3522.57
	−23.91



Table S9. BIC-Based Model Refinement of Bootstrap-Stable Proteins Associated With Longitudinal Clinical Progression. Baseline protein × time interactions selected in ≥80% of participant-level bootstrap iterations at λmin in elastic-net models were entered into longitudinal linear mixed-effects models for each clinical outcome. Backward model selection using the Bayesian Information Criterion (BIC) was subsequently performed, with prespecified clinical and time-related terms retained in all models and only protein × time interactions eligible for removal. Models were estimated using maximum likelihood to permit comparison of fixed-effect structures. Lower BIC values indicate greater model parsimony. ΔBIC represents final BIC minus initial BIC. CDR-Sb, Clinical Dementia Rating–Sum of Boxes; ADAS-Cog, Alzheimer Disease Assessment Scale–Cognitive Subscale; DAD, Disability Assessment for Dementia; NfL, neurofilament light chain.









Table S10
	Biomarker 
	Outcome 
	Model 1 
(Unadjusted)
	Model 2
(Other 5 Biomarkers)
	Model 3  
(Other 5 Biomarkers + Clinical Covariates)

	
	
	β (95% CI)
	p-value
	β (95% CI)
	p-value
	β (95% CI)
	p-value

	BD-pTau217
	CDR-Sb
	0.11 (-0.20, 0.43)
	0.47
	0.10 (-0.27, 0.47)
	0.60
	0.18 (-0.22, 0.59)
	0.37

	
	ADAS-Cog
	3.09 (1.91, 4.27)
	<0.001
	3.11 (1.71, 4.51)
	<0.001
	3.11 (1.63, 4.60)
	<0.001

	
	DAD
	0.19 (-0.71, 1.09)
	0.68
	0.82 (-0.24, 1.87)
	0.13
	0.43 (-0.73, 1.60)
	0.47

	NfL
	CDR-Sb
	0.29 (-0.08, 0.66)
	0.12
	0.37 (-0.10, 0.85)
	0.12
	0.32 (-0.18, 0.81)
	0.21

	
	ADAS-Cog
	1.21 (-0.26, 2.67)
	0.11
	1.96 (0.17, 3.76)
	0.03
	2.45 (0.62, 4.27)
	0.009

	
	DAD
	-1.55 (-2.62, -0.49)
	0.004
	-1.57 (-2.92, -0.22)
	0.02
	-1.42 (-2.85, 0.01)
	0.05

	GFAP
	CDR-Sb
	0.21 (-0.19, 0.61)
	0.31
	0.34 (-0.25, 0.92)
	0.26
	0.40 (-0.21, 1.01)
	0.20

	
	ADAS-Cog
	2.13 (0.57, 3.70)
	0.008
	1.01 (-1.20, 3.23)
	0.37
	1.85 (-0.40, 4.10)
	0.11

	
	DAD
	-1.17 (-2.32, -0.01)
	0.05
	-1.81 (-3.48, -0.14)
	0.03
	-2.17 (-3.93, -0.41)
	0.02

	NPTXR
	CDR-Sb
	-0.62 (-1.01, -0.22)
	0.002
	-1.25 (-1.73, -0.77)
	<0.001
	-1.38 (-1.88, -0.87)
	<0.001

	
	ADAS-Cog
	-2.05 (-3.62, -0.50)
	0.010
	-4.49 (-6.31, -2.66)
	<0.001
	-5.11 (-6.97, -3.25)
	<0.001

	
	DAD
	1.13 (-0.03, 2.28)
	0.05
	3.24 (1.87, 4.62)
	<0.001
	3.14 (1.68, 4.60)
	<0.001

	NPTX2
	CDR-Sb
	0.40 (-0.08, 0.88)
	0.10
	0.58 (0.05, 1.11)
	0.03
	0.89 (0.30, 1.48)
	0.003

	
	ADAS-Cog
	0.65 (-1.26, 2.55)
	0.50
	1.04 (-0.98, 3.06)
	0.31
	2.60 (0.44, 4.77)
	0.02

	
	DAD
	-2.19 (-3.57, -0.81)
	0.002
	-2.49 (-4.01, -0.97)
	0.001
	-2.77 (-4.47, -1.06)
	0.002

	FABP3
	CDR-Sb
	0.14 (-0.29, 0.56)
	0.52
	0.18 (-0.31, 0.67)
	0.47
	-0.11 (-0.64, 0.42)
	0.67

	
	ADAS-Cog
	-1.11 (-2.77, 0.54)
	0.19
	-0.88 (-2.72, 0.97)
	0.35
	-2.51 (-4.47, -0.57)
	0.01

	
	DAD
	-0.50 (-1.71, 0.72)
	0.42
	0.32 (-1.07, 1.71)
	0.65
	1.40 (-0.13, 2.94)
	0.07



Table S10. Independent Associations Between Selected Plasma Biomarkers and Baseline Disease Severity in Mild-to-moderate Alzheimer Disease. Linear regression models assessed the association between biomarkers (z-scored) and Alzheimer Disease severity across all three measures. Data are presented as beta coefficients (β) with 95% Confidence Intervals (95% CI). Model 1 presents unadjusted coefficients, whilst model 2 adjusted for the other five selected biomarkers. Model 3 adjusted for age, sex, body mass index, education and comorbidity. CDR-Sb: Clinical Dementia Rating, Sum of Boxes; ADAS-Cog: Alzheimer Disease Assessment Scale, Cognitive Subsection; DAD: Disability Assessment for Dementia.


Table S11
	Biomarker 
	Outcome 
	Biomarker Tertile
	Model 1 
(Unadjusted)
	Model 2
(Other 5 Biomarkers)
	Model 3  
(Other 5 Biomarkers + Clinical Covariates)

	
	
	
	β
	p-value
	β
	p-value
	β
	p-value

	BD-pTau217
	ADAS-Cog
	Middle
Highest
	2.13 (-0.71, 4.97)
6.68 (3.84, 9.52)
	0.14
<0.001
	2.21 (-0.66, 5.08)
6.24 (3.06, 9.43)
	0.13
<0.001
	2.48 (-0.41, 5.37)
6.75 (3.36, 10.15)
	0.092
<0.001

	GFAP
	DAD
	Middle
Highest
	-0.10 (-2.27, 2.07)
-1.48 (-3.64, 0.68)
	0.93
0.18
	-0.23 (-2.58, 2.11)
-1.40 (-4.18, 1.38)
	0.85
0.32
	-1.04 (-3.50, 1.42)
-2.26 (-5.23, 0.72)
	0.41
0.14

	NPTXR
	CDR-Sb
	Middle
Highest
	-0.03 (-0.77, 0.71)
-0.96 (-1.70, -0.22)
	0.94
0.01
	-0.60 (-1.39, 0.19)
-1.77 (-2.61, -0.93)
	0.14
<0.001
	-0.44 (-1.25, 0.36)
-1.83 (-2.70, -0.96)
	0.28
<0.001

	
	ADAS-Cog
	Middle
Highest
	-0.16 (-3.11, 2.78)
-2.83 (-5.75, 0.09)
	0.91
0.06
	-3.32 (-6.37, -0.28)
-6.65 (-9.87, -3.42)
	0.03
<0.001
	-2.51 (-5.55, 0.52)
-6.98 (-10.27, -3.69)
	0.10
<0.001

	
	DAD
	Middle
Highest
	0.03 (-2.12, 2.18)
2.79 (0.66, 4.93)
	0.98
0.01
	1.83 (-0.40, 4.07)
5.55 (3.19, 7.92)
	0.11
<0.001
	1.14 (-1.15, 3.44)
5.16 (2.67, 7.65)
	0.33
<0.001

	NPTX2
	CDR-Sb
	Middle
Highest
	0.73 (-0.02, 1.48)
0.72 (-0.03, 1.46)
	0.06
0.06
	0.85 (0.09, 1.60)
0.78 (-0.00, 1.56)
	0.03
0.05
	0.81 (0.02, 1.60)
0.93 (0.07, 1.79)
	0.04
0.03

	
	DAD
	Middle
Highest
	-2.11 (-4.25, 0.03)
-3.91 (-6.03, -1.79)
	0.05
<0.001
	-2.46 (-4.61, -0.32)
-4.17 (-6.39, -1.94)
	0.02
<0.001
	-2.07 (-4.33, 0.18)
-3.71 (-6.18, -1.23)
	0.07
0.003



Table S11. Associations Between Baseline Biomarker Tertiles and Baseline Dementia Severity by Biomarker Tertile. Data are presented as β coefficients (95% CI: 95% confidence intervals) from multivariable linear regression models comparing the middle and highest biomarker tertiles vs the lowest tertile. Model 1 reports unadjusted coefficients. Model 2 adjusted for the other five selected biomarkers as appropriate. Model 3 additionally adjusted for age, sex, body mass index, education, comorbidity burden and treatment group. Only biomarker–outcome associations that remained statistically significant following multivariable adjustment using continuous biomarker concentrations were evaluated for tertile analyses. CDR-SB, Clinical Dementia Rating Scale–Sum of Boxes; ADAS-Cog, Alzheimer's Disease Assessment Scale–Cognitive Subscale; DAD, Disability Assessment for Dementia; BMI, body mass index.

Table S12
	Biomarker 
	Outcome 
	Model 1 
(Unadjusted)
	Model 2
(Other 5 Biomarkers)
	Model 3  
(Other 5 Biomarkers + Clinical Covariates)

	
	
	β
	p-value
	β
	p-value
	β
	p-value

	BD-pTau217*Time
	CDR-Sb
	0.48 (0.39, 0.67)
	<0.001
	0.47 (0.28, 0.67)
	<0.001
	0.46 (0.27, 0.66)
	<0.001

	
	ADAS-Cog
	2.53 (0.98, 4.07)
	<0.001
	2.66 (1.11, 4.21)
	0.001
	2.62 (1.04, 4.20)
	0.001

	
	DAD
	-1.35 (-1.88, -0.82)
	<0.001
	-1.34 (-1.87, -0.81)
	<0.001
	-1.33 (-1.86, -0.79)
	<0.001

	NfL*Time
	CDR-Sb
	0.32 (0.09, 0.55)
	0.006
	0.32 (0.09, 0.55)
	0.006
	0.33 (0.10, 0.57)
	0.001

	
	ADAS-Cog
	0.68 (-1.10, 2.47)
	0.45
	0.67 (-1.11, 2.46)
	0.46
	0.66 (-1.17, 2.48)
	0.48

	
	DAD
	-0.14 (-0.78, 0.51)
	0.68
	-0.13 (-0.77, 0.51)
	0.68
	-0.22 (-0.87, 0.43)
	0.50

	GFAP*Time
	CDR-Sb
	0.42 (0.18, 0.67)
	0.001
	0.42 (0.18, 0.67)
	0.001
	0.43 (0.18, 0.68)
	0.001

	
	ADAS-Cog
	0.98 (-1.05, 3.00)
	0.34
	1.03 (-0.99, 3.05)
	0.32
	1.04 (-1.04, 3.13)
	0.33

	
	DAD
	-0.50 (-1.19, 0.19)
	0.15
	-0.50 (-1.19, 0.19)
	0.16
	-0.56 (-1.26, 0.14)
	0.12

	NPTXR*Time
	CDR-Sb
	-0.37 (-0.62, -0.12)
	0.004
	-0.37 (-0.62, -0.12)
	0.003
	-0.35 (-0.60, -0.10)
	0.007

	
	ADAS-Cog
	-0.87 (-2.86, 1.12)
	0.39
	-0.91 (-2.90, 1.07)
	0.37
	-1.00 (-3.02, 1.03)
	0.33

	
	DAD
	1.18 (0.49, 1.86)
	0.001
	1.18 (0.49, 1.86)
	0.001
	1.16 (0.47, 1.84)
	0.001

	SNCB*Time
	CDR-Sb
	0.35 (0.16, 0.54)
	<0.001
	0.34 (0.15, 0.53)
	0.001
	0.36 (0.17, 0.55)
	0.001

	
	ADAS-Cog
	0.73 (-0.86, 2.33)
	0.37
	0.78 (-0.82, 2.37)
	0.34
	0.73 (-0.91, 2.36)
	0.38

	
	DAD
	-0.87 (-1.40, -0.34)
	0.001
	-0.85 (-1.37, -0.32)
	0.002
	-0.86 (-1.39, -0.33)
	0.002

	FABP3*Time
	CDR-Sb
	-0.46 (-0.72, -0.19)
	0.001
	-0.47 (-0.73, -0.21)
	<0.001
	-0.48 (-0.74, -0.21)
	<0.001

	
	ADAS-Cog
	-0.25 (-2.38, 1.89)
	0.82
	-0.41 (-2.55, 1.72)
	0.71
	-0.36 (-2.53, 1.80)
	0.74

	
	DAD
	1.36 (0.64, 2.09)
	<0.001
	1.39 (0.66, 2.11)
	<0.001
	1.44 (0.71, 2.16)
	<0.001



Table S12. Independent Associations Between Selected Plasma Biomarkers and Clinical Progression in Mild-to-moderate Alzheimer Disease. Mixed-effects linear regression models assessed the association between baseline biomarker*time and change in score all three measures. Data are presented as biomarker*time beta coefficients (β) with 95% Confidence Intervals (95% CI). Model 1 presents unadjusted coefficients, whilst model 2 adjusted for the other five selected biomarkers. Model 3 adjusted for age, sex, body mass index, education, comorbidity, study group (Nilvadipine vs placebo) and baseline disease severity. CDR-Sb: Clinical Dementia Rating, Sum of Boxes; ADAS-Cog: Alzheimer Disease Assessment Scale, Cognitive Subsection; DAD: Disability Assessment for Dementia

Table S13
	Biomarker 
	Outcome 
	Biomarker Tertile
	Model 1 
(Unadjusted)
	Model 2
(Other 5 Biomarkers)
	Model 3  
(Other 5 Biomarkers + Clinical Covariates)

	
	
	
	β
	p-value
	β
	p-value
	β
	p-value

	BD-pTau217*Time
	CDR-Sb
	Middle
Highest
	0.30 (-0.16, 0.75)
1.00 (0.53, 1.45)
	0.20
<0.001
	0.29 (-0.17, 0.75)
0.98 (0.52, 1.44)
	0.22
<0.001
	0.27 (-0.20, 0.73)
0.93 (0.47, 1.40)
	0.27
<0.001

	
	ADAS-Cog
	Middle
Highest
	4.62 (1.11, 8.14)
6.11 (2.40, 9.82)
	0.01
0.001
	4.74 (1.23, 8.26)
6.42 (2.71, 10.13)
	0.01
0.001
	4.79 (1.16, 8.41)
6.36 (2.55, 10.15)
	0.01
0.001

	
	DAD
	Middle
Highest
	-1.38 (-2.63, -0.11)
-3.14 (-4.42, -1.87)
	0.03
<0.001
	-1.36 (-2.62, -0.10)
-3.12 (-4.39, -1.85)
	0.04
<0.001
	-1.30 (-2.59, -0.02)
-3.02 (-4.31, -1.74)
	0.05
<0.001

	NfL* Time
	CDR-Sb
	Middle
Highest
	-0.03 (-0.49, 0.43)
0.60 (0.13, 1.06)
	0.90
0.01
	-0.03 (-0.49, 0.43)
0.60 (0.13, 1.06)
	0.89
0.01
	-0.04 (-0.51, 0.43)
0.63 (0.16, 1.10)
	0.85
0.01

	GFAP*Time
	CDR-Sb

	Middle
Highest
	-0.12 (-0.58, 0.34)
0.82 (0.37, 1.28)
	0.61
<0.001
	-0.13 (-0.59, 0.33)
0.81 (0.35, 1.27)
	0.58
0.001
	-0.18 (-0.65, 0.29)
0.83 (0.36, 1.30)
	0.45
<0.001

	NPTXR*Time
	CDR-Sb

	Middle
Highest
	-0.14 (-0.60, 0.32)
-0.57 (-1.03, -0.10)
	0.56
0.02
	-0.14 (-0.60, 0.33)
-0.58 (-1.05, -0.11)
	0.57
0.02
	-0.18 (-0.65, 0.29)
-0.51 (-0.99, -0.03)
	0.46
0.04

	
	DAD

	Middle
Highest
	0.43 (-0.85, 1.71)
1.78 (0.49, 3.07)
	0.51
0.01
	0.41 (-0.87, 1.69)
1.80 (0.50, 3.09)
	0.53
0.01
	0.63 (-0.67, 1.93)
1.71 (0.39, 3.02)
	0.34
0.01

	SNCB*Time
	CDR-Sb
	Middle
Highest
	0.11 (-0.36, 0.58)
0.62 (0.17, 1.08)
	0.65
0.01
	0.12 (-0.35, 0.59)
0.61 (0.16, 1.07)
	0.63
0.01
	0.16 (-0.32, 0.64)
0.65 (0.18, 1.11)
	0.51
0.01

	
	DAD
	Middle
Highest
	0.11 (-1.19, 1.42)
-1.39 (-1.15, -0.23)
	0.86
0.03
	0.09 (-1.22, 1.39)
-1.38 (-2.64, -0.12)
	0.90
0.03
	-0.08 (-1.41, 1.24)
-1.34 (-2.62, -0.05)
	0.902
0.04

	FABP3*Time
	CDR-Sb
	Middle
Highest
	-0.36 (-0.82, 0.10)
-0.69 (-1.15, -0.22)
	0.13
0.004
	-0.36 (-0.83, 0.10)
-0.71 (-1.17, -0.24)
	0.12
0.003
	-0.34 (-0.81, 0.13)
-0.72 (-1.19, -0.25)
	0.16
0.003

	
	DAD
	Middle
Highest
	1.36 (0.09, 2.63)
2.39 (1.10, 3.68)
	0.04
<0.001
	1.36 (0.10, 2.64)
2.42 (1.14, 3.70)
	0.04
<0.001
	1.17 (-0.12, 2.47)
2.44 (1.15, 3.73)
	0.08
<0.001



Table S13. Associations Between Baseline Biomarker Tertiles and Clinical Progression in Mild-Moderate Alzheimer Disease. Data are presented as β coefficients (95% CI: 95% confidence intervals) for baseline biomarker*time interaction from mixed-effects linear regression models comparing the middle and highest biomarker tertiles vs the lowest tertile. Model 1 reports unadjusted coefficients. Model 2 adjusted for the other five selected biomarkers as appropriate. Model 3 additionally adjusted for age, sex, body mass index, education, comorbidity burden and treatment group. Only biomarker–outcome associations that remained statistically significant following multivariable adjustment using continuous biomarker concentrations were evaluated for tertile analyses. CDR-SB, Clinical Dementia Rating Scale–Sum of Boxes; ADAS-Cog, Alzheimer's Disease Assessment Scale–Cognitive Subscale; DAD, Disability Assessment for Dementia; BMI, body mass index.


















Table S14
	Biomarker 
	Outcome 
	Model 1 
(Unadjusted)
	Model 2
(Other 5 Biomarkers)
	Model 3  
(Other 5 Biomarkers + Clinical Covariates)

	
	
	β
	p-value
	β
	p-value
	β
	p-value

	BD-pTau217
	CDR-Sb
	0.38 (0.00, 0.76)
	0.05
	0.31 (-0.12, 0.75)
	0.16
	0.40 (-0.09, 0.90)
	0.11

	
	ADAS-Cog
	3.62 (2.15, 5.11)
	<0.001
	3.60 (1.92, 5.27)
	<0.001
	3.48 (1.63, 5.33)
	<0.001

	
	DAD
	-0.63 (-1.73, 0.47)
	0.26
	0.06 (-1.16, 1.29)
	0.92
	-0.43 (-1.83, 0.96)
	0.54

	NfL
	CDR-Sb
	0.39 (-0.01, 0.78)
	0.05
	0.29 (-0.22, 0.81)
	0.27
	0.22 (-0.33, 0.77)
	0.44

	
	ADAS-Cog
	1.42 (-0.16, 3.00)
	0.08
	1.52 (-0.47, 3.51)
	0.14
	2.06 (-0.02, 4.13)
	0.05

	
	DAD
	-1.64 (-2.76, -0.52)
	0.01
	-1.38 (-2.83, 0.07)
	0.06
	-1.12 (-2.69, 0.45)
	0.16

	GFAP
	CDR-Sb
	0.47 (0.03, 0.91)
	0.04
	0.58 (-0.04, 1.19)
	0.07
	0.64 (-0.00, 1.29)
	0.05

	
	ADAS-Cog
	2.35 (0.60, 4.12)
	0.01
	2.02 (-0.37, 4.42)
	0.10
	2.74 (0.32, 5.17)
	0.03

	
	DAD
	-1.86 (-3.11, -0.60)
	0.004
	-2.32 (-4.07, -0.58)
	0.01
	-2.58 (-4.41, -0.72)
	0.01

	NPTXR
	CDR-Sb
	-0.47 (-0.89, -0.04)
	0.03
	-1.28 (-1.80, -0.75)
	<0.001
	-1.44 (-1.98, -0.89)
	<0.001

	
	ADAS-Cog
	-2.31 (-4.01, -0.61)
	0.01
	-5.50 (-7.51, -3.49)
	<0.001
	-6.18 (-8.22, -4.13)
	<0.001

	
	DAD
	1.00 (-0.23, 2.22)
	0.11
	3.64 (2.18, 5.11)
	<0.001
	3.59 (2.05, 5.14)
	<0.001

	NPTX2
	CDR-Sb
	0.49 (-0.01, 0.99)
	0.05
	0.63 (0.08, 1.18)
	0.02
	0.95 (0.34, 1.55)
	0.002

	
	ADAS-Cog
	0.63 (-1.38, 2.65)
	0.54
	1.47 (-0.65, 3.59)
	0.17
	2.97 (0.69, 5.25)
	0.01

	
	DAD
	-2.39 (-2.80, -0.98)
	0.001
	-2.68 (-4.22, -1.14)
	0.001
	-3.05 (-4.76, -1.33)
	0.001

	FABP3
	CDR-Sb
	0.15 (-0.28, 0.58)
	0.48
	0.14 (-0.37, 0.64)
	0.60
	-0.12 (-0.67, 0.43)
	0.66

	
	ADAS-Cog
	-0.81 (-2.54, 0.92)
	0.36
	-0.60 (-2.54, 1.34)
	0.55
	-2.20 (-4.26, -0.13)
	0.04

	
	DAD
	-0.44 (-1.68, 0.80)
	0.48
	0.33 (-1.08, 1.75)
	0.64
	1.42 (-0.14, 2.97)
	0.08



Table S14. Independent Associations Between Selected Plasma Biomarkers and Baseline Disease Severity in Mild-Moderate Alzheimer Disease Restricted to Individuals with High-Likelihood of Alzheimer Disease Pathology Based on Plasma p-tau217 (Specificity >97.5%). Linear regression models assessed the association between biomarkers (z-scored) and Alzheimer Disease severity across all three measures. Data are presented as beta coefficients (β) with 95% Confidence Intervals (95% CI). Model 1 presents unadjusted coefficients, whilst model 2 adjusted for the other five selected biomarkers. Model 3 adjusted for age, sex, body mass index, education and comorbidity. CDR-Sb: Clinical Dementia Rating, Sum of Boxes; ADAS-Cog: Alzheimer Disease Assessment Scale, Cognitive Subsection; DAD: Disability Assessment for Dementia.
Table S15
	Biomarker 
	Outcome 
	Biomarker Tertile
	Model 1 
(Unadjusted)
	Model 2
(Other 5 Biomarkers)
	Model 3  
(Other 5 Biomarkers + Clinical Covariates)

	
	
	
	β
	p-value
	β
	p-value
	β
	p-value

	BD-pTau217
	ADAS-Cog
	Middle
Highest
	0.94 (-2.11, 3.98)
5.30 (2.27, 8.33)
	0.54
<0.001
	1.76 (-1.28, 4.80)
6.11 (2.81, 9.14)
	0.26
<0.001
	1.38 (-1.71, 4.47)
6.25 (2.65, 9.86)
	0.38
0.001

	GFAP
	DAD
	Middle
Highest
	-0.89 (-3.17, 1.38)
-2.26 (-4.53, 0.02)
	0.44
0.05
	-0.88 (-3.32, 1.56)
-1.79 (-4.70, 1.12)
	0.48
0.23
	-2.08 (-4.60, 0.45)
-2.99 (-6.05, 0.06)
	0.11
0.06

	NPTXR
	CDR-Sb
	Middle
Highest
	0.26 (-0.52, 1.04)
-0.62 (-1.38, 0.14)
	0.50
0.11
	-0.38 (-1.21, 0.44)
-1.55 (-2.44, -0.66)
	0.36
0.001
	-0.30 (-1.15, 0.55)
-1.61 (-2.55, -0.67)
	0.48
0.001

	
	ADAS-Cog
	Middle
Highest
	0.38 (-2.73, 3.50)
-3.11 (-6.19, -0.04)
	0.81
0.05
	-2.81 (-6.01, 0.40)
-6.86 (-10.31, -3.40)
	0.09
<0.001
	-2.11 (-5.32, 1.10)
-7.05 (-10.60, -3.49)
	0.20
<0.001

	
	DAD
	Middle
Highest
	-0.21 (-2.42, 2.01)
2.53 (0.35, 4.71)
	0.85
0.02
	2.26 (-0.01, 4.54)
6.28 (3.83, 8.73)
	0.05
<0.001
	1.52 (-0.82, 3.87)
5.65 (3.04, 8.25)
	0.20
<0.001

	NPTX2
	CDR-Sb
	Middle
Highest
	0.75 (-0.04, 1.53)
0.83 (0.07, 1.60)
	0.06
0.03
	0.96 (0.18, 1.73)
0.99 (0.17, 1.81)
	0.02
0.02
	0.99 (0.19, 1.79)
1.41 (0.51, 2.31)
	0.02
0.002

	
	DAD
	Middle
Highest
	-1.87 (-4.08, 0.34)
-4.20 (-6.35, -2.04)
	0.10
<0.001
	-2.43 (-4.62, -0.24)
-4.45 (-6.77, -2.14)
	0.03
<0.001
	-2.30 (-4.56, -0.04)
-4.29 (-7.43, -2.34)
	0.05
<0.001



Table S15. Independent Associations Between Selected Plasma Biomarker (By Biomarker Tertile) and Baseline Disease Severity in Mild-Moderate Alzheimer Disease Restricted to Individuals with High-Likelihood of Alzheimer Disease Pathology Based on Plasma p-tau217 (Specificity >97.5%). Linear regression models assessed the association between biomarkers (z-scored) and Alzheimer Disease severity across all three measures. Data are presented as beta coefficients (β) with 95% Confidence Intervals (95% CI). Model 1 presents unadjusted coefficients, whilst model 2 adjusted for the other five selected biomarkers. Model 3 adjusted for age, sex, body mass index, education and comorbidity. CDR-Sb: Clinical Dementia Rating, Sum of Boxes; ADAS-Cog: Alzheimer Disease Assessment Scale, Cognitive Subsection; DAD: Disability Assessment for Dementia.
Table S16
	Biomarker 
	Outcome 
	Model 1 
(Unadjusted)
	Model 2
(Other 5 Biomarkers)
	Model 3  
(Other 5 Biomarkers + Clinical Covariates)

	
	
	β
	p-value
	β
	p-value
	β
	p-value

	BD-pTau217*Time
	CDR-Sb
	0.57 (0.33, 0.81)
	<0.001
	0.57 (0.33, 0.81)
	<0.001
	0.55 (0.30, 0.80)
	<0.001

	
	ADAS-Cog
	1.85 (1.05, 2.65)
	<0.001
	1.88 (1.08, 2.68)
	<0.001
	1.80 (0.98, 2.62)
	<0.001

	
	DAD
	-1.60 (-2.26, -0.93)
	<0.001
	-1.60 (-2.27, -0.93)
	<0.001
	-1.59 (-2.27, -0.91)
	<0.001

	NfL*Time
	CDR-Sb
	0.26 (0.01, 0.51)
	0.04
	0.26 (0.01, 0.51)
	0.04
	0.27 (0.02, 0.82)
	0.03

	
	ADAS-Cog
	0.20 (-0.61, 1.00)
	0.63
	0.22 (-0.58, 1.03)
	0.59
	0.17 (-0.63, 0.98)
	0.67

	
	DAD
	-0.19 (-0.88, 0.50)
	0.60
	-0.19 (-0.88, 0.51)
	0.60
	-0.25 (-0.94, 0.44)
	0.47

	GFAP*Time
	CDR-Sb
	0.41 (0.13, 0.69)
	0.004
	0.40 (0.13, 0.68)
	0.01
	0.41 (0.13, 0.69)
	0.004

	
	ADAS-Cog
	0.56 (-0.36, 1.47)
	0.23
	0.58 (-0.33, 1.49)
	0.21
	0.52 (-0.39, 1.44)
	0.26

	
	DAD
	-0.44 (1.21, 0.34)
	0.27
	-0.42 (-1.19, 0.35)
	0.29
	-0.48 (-1.26, 0.30)
	0.23

	NPTXR*Time
	CDR-Sb
	-0.37 (-0.64, -0.10)
	0.008
	-0.37 (-0.64, -0.10)
	0.01
	-0.35 (-0.61, -0.07)
	0.01

	
	ADAS-Cog
	-0.55 (-1.43, 0.33)
	0.22
	-0.56 (-1.44, 0.32)
	0.21
	-0.60 (-1.48, 0.28)
	0.18

	
	DAD
	1.16 (0.41, 1.91)
	0.003
	1.16 (0.41, 1.91)
	0.002
	1.18 (0.44, 1.93)
	0.002

	SNCB*Time
	CDR-Sb
	0.28 (0.08, 0.48)
	0.01
	0.27 (0.07, 0.48)
	0.01
	0.29 (0.09, 0.49)
	0.01

	
	ADAS-Cog
	0.60 (-0.08, 1.28)
	0.08
	0.58 (-0.10, 1.25)
	0.09
	0.57 (-0.10, 1.23)
	0.10

	
	DAD
	-0.73 (-1.29, -0.18)
	0.01
	-0.71 (-1.27, -0.15)
	0.01
	-0.68 (-1.23, -0.13)
	0.02

	FABP3*Time
	CDR-Sb
	-0.42 (-0.70, -0.15)
	0.003
	-0.43 (-0.71, -0.16)
	0.002
	-0.45 (-0.72, -0.17)
	0.002

	
	ADAS-Cog
	-1.45 (2.34, -0.55)
	0.002
	-1.49 (-2.39, -0.60)
	0.001
	-1.60 (-2.48, -0.71)
	<0.001

	
	DAD
	1.35 (0.59, 2.11)
	0.001
	1.38 (0.62, 2.14)
	<0.001
	1.47 (0.72, 2.22)
	<0.001



Table S16. Independent Associations Between Selected Plasma Biomarkers and Clinical Progression in Mild-Moderate Alzheimer Disease Restricted to Individuals with High-Likelihood of Alzheimer Disease Pathology Based on Plasma p-tau217 (Specificity >97.5%). Mixed-effects regression models assessed the association between baseline biomarker*time and longitudinal change in Alzheimer Disease severity across all three measures. Data are presented as biomarker*time interaction beta coefficients (β) with 95% Confidence Intervals (95% CI). Model 1 presents unadjusted coefficients, whilst model 2 adjusted for the other five selected biomarkers. Model 3 adjusted for age, sex, body mass index, education and comorbidity. CDR-Sb: Clinical Dementia Rating, Sum of Boxes; ADAS-Cog: Alzheimer Disease Assessment Scale, Cognitive Subsection; DAD: Disability Assessment for Dementia
Table S17

	Biomarker 
	Outcome 
	Biomarker Tertile
	Model 1 
(Unadjusted)
	Model 2
(Other 5 Biomarkers)
	Model 3  
(Other 5 Biomarkers + Clinical Covariates)

	
	
	
	β
	p-value
	β
	p-value
	β
	p-value

	BD-pTau217*Time
	CDR-Sb
	Middle
Highest
	0.23 (-0.28, 0.73)
0.99 (0.49, 1.50)
	0.38
<0.001
	0.23 (-0.28, 0.73)
0.99 (0.49, 1.50)
	0.38
<0.001
	0.16 (-0.34, 0.67)
0.90 (0.39, 1.40)
	0.53
0.001

	
	ADAS-Cog
	Middle
Highest
	2.93 (1.33, 4.52)
4.13 (2.50, 5.77)
	<0.001
<0.001
	2.92 (1.32, 4.52)
4.19 (2.56, 5.82)
	<0.001
<0.001
	3.05 (1.44, 4.67)
4.20 (2.57, 5.83)
	<0.001
<0.001

	
	DAD
	Middle
Highest
	-1.26 (-2.65, 0.13)
-3.16 (-4.55, -1.77)
	0.08
<0.001
	-1.26 (-2.65, 0.12)
-3.17 (-4.56, -1.77)
	<0.001
<0.001
	-1.05 (-2.45, 0.34)
-2.90 (-4.29, -1.51)
	0.14
<0.001

	NfL* Time
	CDR-Sb
	Middle
Highest
	-0.07 (-0.55, 0.42)
0.56 (0.06, 1.06)
	0.79
0.03
	-0.07 (-0.55, 0.41)
0.55 (0.05, 1.05)
	0.78
0.03
	-0.04 (-0.53, 0.44)
0.59 (0.10, 1.09)
	0.87
0.02

	GFAP*Time
	CDR-Sb

	Middle
Highest
	-0.18 (-0.68, 0.32)
0.73 (0.23, 1.23)
	0.48
0.004
	-0.19 (-0.69, 0.31)
0.71 (0.21, 1.21)
	0.46
0.01
	-0.24 (-0.74, 0.26)
0.74 (0.24, 1.25)
	0.35
0.004

	NPTXR*Time
	CDR-Sb

	Middle
Highest
	-0.05 (-0.54, 0.45)
-0.60 (-1.09, -0.10)
	0.85
0.02
	-0.04 (-0.53, 0.45)
-0.61 (-1.10, -0.11)
	0.87
0.02
	-0.11 (-0.61, 0.38)
-0.52 (-1.02, -0.02)
	0.65
0.04

	
	DAD

	Middle
Highest
	-0.23 (-1.59, 1.13)
1.60 (0.24, 2.97)
	0.74
0.02
	-0.25 (-1.61, 1.11)
1.63 (0.26, 2.99)
	0.72
0.02
	0.12 (-1.25, 1.48)
1.57 (0.20, 2.94)
	0.87
0.03

	SNCB*Time
	CDR-Sb
	Middle
Highest
	-0.07 (-0.58, 0.43)
0.40 (-0.09, 0.89)
	0.79
0.11
	-0.07 (-0.57, 0.44)
0.39 (-0.10, 0.88)
	0.79
0.12
	-0.01 (-0.52, 0.50)
0.40 (-0.09, 0.90)
	0.97
0.11

	
	DAD
	Middle
Highest
	0.84 (-0.55, 2.23)
-0.80 (-2.15, 0.55)
	0.24
0.25
	0.81 (-0.58, 2.20)
-0.79 (-2.14, 0.56)
	0.25
0.25
	0.70 (-0.70, 2.09)
-0.66 (-2.02, 0.69)
	0.33
0.34

	FABP3*Time
	CDR-Sb
	Middle
Highest
	-0.48 (-0.96, 0.01)
-0.62 (-1.12, -0.13)
	0.05
0.01
	-0.48 (-0.97, 0.00)
-0.64 (-1.13, -0.15)
	0.05
0.01
	-0.47 (-0.96, 0.02)
-0.66 (-1.15, -0.17)
	0.06
0.01

	
	DAD
	Middle
Highest
	1.41 (0.07, 2.74)
2.34 (0.98, 3.70)
	0.04
0.001
	1.41 (0.08, 2.75)
2.39 (1.03, 3.75)
	0.04
0.001
	1.18 (-0.16, 2.52)
2.45 (1.11, 3.79)
	0.09
<0.001



Table S17. Independent Associations Between Selected Biomarker Tertile and Clinical Progression in Mild-Moderate Alzheimer Disease Restricted to Individuals with High-Likelihood of Alzheimer Disease Pathology Based on Plasma p-tau217 (Specificity >97.5%). Mixed-effects regression models assessed the association between baseline biomarker tertile*time and longitudinal change in Alzheimer Disease severity across all three measures. Data are presented as biomarker tertile*time interaction beta coefficients (β) with 95% Confidence Intervals (95% CI). Model 1 presents unadjusted coefficients, whilst model 2 adjusted for the other five selected biomarkers. Model 3 adjusted for age, sex, body mass index, education and comorbidity. CDR-Sb: Clinical Dementia Rating, Sum of Boxes; ADAS-Cog: Alzheimer Disease Assessment Scale, Cognitive Subsection; DAD: Disability Assessment for Dementia. 

Figure S1
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Supplementary Figure S1. Clinical Progression Over Time on Nilvadipine vs Placebo. Results are visualised as change over time in dementia severity across all three severity measures by study group. Nilvadipine was not associated with a significant impact on dementia severity over time in the NILVAD trial. Participants above are only those included in the NULISA sub-study. CDR-Sb: Clinical Dementia Rating Scale – Sum of Boxes; ADAS-Cog: Alzheimer Disease Assessment Scale, Cognitive Assessment; DAD: Disability Assessment for Dementia



































Supplementary Figure S2
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Supplementary Figure S2. Inter and Intra-assay Coefficients of Variation. Inter and intra-assay Coefficients of Variation (CVs) were calculated from pooled samples run in duplicate across plates. Results are graphed and those with both inter-assay and intra-assay CVs >20% indicated in red. These two proteins VGF and SFRP1 were excluded from subsequent analyses. 
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