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Supplementary Material 1. Cognitive evaluation.
Neuropsychological assessments are performed by two neuropsychologists specialized in cognitive disorders. They consist of a comprehensive battery of tests that address all cognitive domains. Mini-Mental State Examination [1] is used for assessing global cognitive functions, and global clinical dementia rating score [2] for evaluating cognition and functionality. We adjust scores of cognitive tests for age and educational level according to normative data from the NEURONORMA project since it provides normative data in Spanish population [3].
Episodic verbal memory is measured using the Free and Cued Selective Reminding Test [4]; narrative memory through Logical Memory subtest of Wechsler Adult Intelligence Scale-IV (WAIS-IV) [5], and associative memory using the Spanish validated version of Face-Name Associative Memory Exam [6]. Rey-Osterrieth Complex Figure Test [7] is employed to evaluate delayed visual recall, and constructive praxis through figure copying. 
Categorical fluency (animals) evaluates semantic memory and phonological fluency (‘p-words’) measures executive functions. Trail Making Test (parts A and B) [8] and Digit Span subtest of the WAIS-IV [4] are performed for evaluating executive functions, and language is assessed with the Boston Naming Test [9]. 
We measure processing speed with the Coding subtest of WAIS-IV [5], and visuoperceptual functions through the Number Location subtest of the Visual Object and Space Perception Battery [10]. In cognitively unimpaired subjects we measure the Preclinical Alzheimer's Cognitive Composite and the Executive Functioning Composite to detect early signs of Alzheimer’s disease-related cognitive impairment [11,12].

Supplementary Material 2. Correlations between plasma p-tau217, p-tau217/Aβ42 and NfL, and CSF biomarkers.
[bookmark: _Hlk189926032]Supplementary Table 1. Complete correlation between plasma p-tau217 and p-tau217/Aβ42 and CSF biomarkers.
	[bookmark: _Hlk189416878]CSF
	
	Plasma p-tau217

	
	
	Overall
	A-
	A+
	AD
	FTD
	Other deg.
	Non deg.
	Control

	Aβ42/Aβ40
	Rho
	-0.75
	-0.18
	-0.31
	-0.22
	-0.27
	-0.30
	-0.47
	-0.16

	
	p-value
	<0.001
	0.003
	<0.001
	0.004
	0.09
	0.36
	<0.001
	0.03

	P-tau181
	r
	0.66
	0.01
	0.43
	0.39
	0.06
	-0.35
	0.14
	0.02

	
	p-value
	<0.001
	0.84
	<0.001
	<0.001
	0.69
	0.29
	0.25
	0.78

	T-tau
	r
	0.59
	0.01
	0.40
	0.42
	-0.17
	-0.29
	0.03
	0.09

	
	p-value
	<0.001
	0.90
	<0.001
	<0.001
	0.29
	0.39
	0.80
	0.23

	NfL
	r
	-0.03
	0.03
	0.01
	0.25
	-0.19
	-0.20
	0.05
	-

	
	p-value
	0.61
	0.77
	0.94
	<0.001
	0.24
	0.54
	0.69
	-

	
	Plasma p-tau217/Aβ42

	
	Overall
	A-
	A+
	AD
	FTD
	Other deg.
	Non deg.
	Control

	Aβ42/Aβ40
	Rho
	-0.76
	-0.15
	-0.33
	-0.23
	-0.40
	-0.53
	-0.49
	-0.13

	
	p-value
	<0.001
	0.02
	<0.001
	0.002
	0.009
	0.08
	<0.001
	0.11

	P-tau181
	r
	0.68
	0.025
	0.45
	0.39
	0.06
	-0.29
	0.16
	0.02

	
	p-value
	<0.001
	0.69
	<0.001
	<0.001
	0.69
	0.38
	0.20
	0.75

	T-tau
	r
	0.62
	-0.01
	0.45
	0.46
	-0.18
	-0.22
	-0.01
	0.06

	
	p-value
	<0.001
	0.85
	<0.001
	<0.001
	0.27
	0.52
	0.91
	0.46

	NfL
	r
	-0.02
	0.01
	0.029
	0.30
	-0.19
	-0.17
	-0.005
	-

	
	p-value
	0.68
	0.89
	0.68
	<0.001
	0.24
	0.62
	0.96
	-


Supplementary Table 1 shows correlation between plasma p-tau217 and p-tau217/Aβ42 and CSF biomarkers in the overall sample, amyloid-negative (A-) and amyloid-positive (A+) subjects. It also shows correlations in different clinical groups. Significant correlations are highlighted in bold. Control group lacks correlation with CSF NfL because that biomarker was not available in control subjects. Abbreviations: Aβ, amyloid beta. p-tau, phosphorylated tau. T-tau, total tau. p-value, statistical significance. AD, Alzheimer's disease. FTD, frontotemporal dementia. CSF, cerebrospinal fluid.
[bookmark: _Hlk189926052]Supplementary Table 2. Correlation between plasma NfL and CSF biomarkers after removing outliers.
Since visual inspection of the plasma NfL data detected the presence of outliers we have performed a sensitivity analysis in order to check the robustness of the analyses. Values below Q1-1.5xIQR and above Q3+1.5xIQR were removed. Subsequently we have performed the correlations with these values.
	
	CSF

	
	Aβ42/Aβ40
	P-tau181
	T-tau
	NfL

	
	Rho
	p-value
	r
	p-value
	r
	p-value
	r
	p-value

	Plasma NfL
(without outliers)
	Overall
	-0.19
	0.002
	0.11
	0.07
	0.11
	0.007
	0.41
	<0.001

	
	A-
	-0.14
	0.22
	-0.07
	0.51
	-0.08
	0.49
	0.42
	<0.001

	
	A+
	-0.02
	0.79
	0.035
	0.62
	0.05
	0.47
	0.40
	<0.001

	Plasma NfL
(complete data)
	Overall
	-0.05
	0.37
	-0.09
	0.10
	0.04
	0.50
	0.48
	<0.001

	
	A-
	-0.17
	0.11
	0.01
	0.93
	0.18
	0.08
	0.47
	<0.001

	
	A+
	0.01
	0.82
	0.07
	0.30
	0.18
	0.01
	0.55
	<0.001


Supplementary Table 2 shows correlations between plasma NfL and CSF biomarkers both in the overall sample and after removing plasma NfL outliers. Significant correlations are highlighted in bold. Abbreviations: Aβ, amyloid beta. p-tau, phosphorylated tau. T-tau, total tau. p-value, statistical significance. NfL, neurofilament light chain. CSF, cerebrospinal fluid.



Supplementary Material 3. Influence of physiological variables and comorbidities on plasma biomarkers.
Plasma p-tau181 was shown to be significantly influenced by eGFR (Estimate=-0.34 pg/mL; p-value<0.001), female sex (Estimate=-0.41; p-value<0.001) and amyloid positivity (Estimate=1.21 pg/mL; p-value<0.001) (Supplementary Figure 1C). Adjusted R2 for the full model was 0.47.
[bookmark: _Hlk180512853]In the case of plasma Aβ42/Aβ40 ratio, amyloid positivity showed the highest influence (Estimate=-0.01; p-value<0.001); followed by ApoE4 status (Estimate=-0.003; p-value=0.01) and VRF (Estimate=0.006; p-value<0.001) (Supplementary Figure 1D). Adjusted R2 for this model was 0.29. Here we have also studied HT and DM separately, and we found that DM showed a significant influence on Aβ42/Aβ40 ratio (Estimate=0.005; p-value<0.001), while HT did not (Estimate=0.0003; p-value=0.74).
Plasma NfL showed to be influenced by eGFR (Estimate=-0.96 pg/mL; p-value=0.01) and female sex (Estimate=-0.44 pg/mL; p-value=0.003). Age did not show a significant influence (Estimate=0.08 pg/mL; p-value=0.45), and neither did CSF amyloid positivity (Estimate=-24.1 pg/mL; p-value=0.056), ApoE4 status (Estimate=-7.55 pg/mL; p-value=0.45) or VRF (Esitmate=0.05 pg/mL; p-value=0.45).
[bookmark: _Hlk189926100]Supplementary Table 3. Influence of physiological variables and comorbidities on plasma biomarkers.
	Factor
	Plasma biomarker

	
	
	P-tau217
	P-tau217/Aβ42
	NfL
	P-tau181
	Aβ42/Aβ40

	eGFR
	Estimate
	-0.06
	-0.003
	-0.96
	-0.34
	<0.001

	
	β standarized
	-0.08
	<-0.001
	-0.33
	-0.27
	<0.001

	
	p-value
	0.005
	0.07
	0.01
	<0.001
	0.94

	HT
	Estimate
	0.02
	0.02
	15.3
	0.04
	<0.001

	
	β standarized
	0.02
	0.005
	0.11
	0.02
	<0.001

	
	p-value
	0.56
	0.56
	0.15
	0.63
	0.74

	DM
	Estimate
	0.07
	0.07
	-14.4
	-0.07
	-0.005

	
	β standarized
	0.05
	0.07
	-0.08
	-0.02
	0.12

	
	p-value
	0.16
	0.16
	0.28
	0.63
	<0.001

	ApoE4 status
	Estimate
	-0.08
	-0.08
	-7.55
	-0.15
	-0.003

	
	β standarized
	-0.07
	-0.03
	-0.05
	-0.06
	-0.12

	
	p-value
	0.063
	0.07
	0.45
	0.12
	0.01

	CSF amyloid positivity
	Estimate
	0.53
	0.02
	-24.1
	1.21
	-0.01

	
	β standarized
	0.58
	0.02
	-0.17
	0.56
	-0.63

	
	p-value
	<0.001
	<0.001
	0.056
	<0.001
	<0.001


Supplementary Table 3 shows influence of different factors on plasma biomarker levels. Here we show the results of different linear regression models taking the different biomarkers as a result and comorbidities and physiological variables as predictors. All models are adjusted by age and sex. ApoE4 status and amyloid status are included in all models as covariates, but the results here shown come from models that only take that single factor along with age and sex as predictors. Significant results are highlighted in bold. Abbreviations: eGFR, estimated glomerular filtration rate. HT, hypertension. DM, diabetes mellitus. ApoE4, apolipoprotein E. CSF, cerebrospinal fluid. P-tau, phosphorylated tau. Aβ, amyloid β. NfL, neurofilament light chain.


Supplementary Material 4. Diagnostic accuracy of plasma biomarkers to detect CSF amyloid (A+) and AD (A+T+) pathology.
We have assessed the ability of different plasma biomarkers to discriminate between CSF A+ and A- and AD+ and AD- subjects through logistic regression models considering age, sex and ApoE ε4 status as covariates. The model including plasma p-tau217 along with age, sex and ApoE ε4 showed an AUC of 0.97 (95%CI 0.95-0.98) with an optimal cut-off point of 0.36 (sensitivity=0.89; specificity=0.94). To discriminate between AD+ and AD- subjects, the AUC was 0.96 (95%CI 0.94-0.98) with an optimal cut-off point of 0.25 (sensitivity=0.93; specificity=0.90).
Full model with p-tau181 showed an AUC of 0.93 (95%CI 0.91-0.96) with an optimal cut-off point in 0.29 (sensitivity=0.91; specificity=0.88) to discriminate between A+ and A- subjects. To differentiate between AD+ and AD+ the AUC was 0.93 (95%CI 0.90-0.96) and the optimal cut-off point 0.24 (sensitivity=0.91; specificity=0.83).
The model including Aβ42/Aβ40 ratio had an AUC of 0.83 (95%CI 0.79-0.87) with an optimal cu-off point of 0.38 (sensitivity=0.79; specificity=0.75) to differentiate between A+ and A- subjects. To discriminate between AD+ and AD- the AUC was 0.80 (95%CI 0.75-0.85) and optimal cut-off point was 0.32 (sensitivity=0.80; specificity=0.71).
P-tau217/Aβ42 ratio model showed an AUC of 0.98 (95%CI 0.96-0.99) with an optimal cut-off point of 0.25 (sensitivity=0.94; specificity=0.93) to discriminate between A+ and A- subjects. AUC to discriminate between AD+ and AD- was 0.97 (95%CI 0.96-0.98); optimal cut-off point in this case was 0.25 (sensitivity=0.93; specificity=0.91). ROC curves for A+ vs A- and AD+ vs AD- can be seen in Supplementary Figures 1A and 1B, respectively.
[image: Imagen que contiene Interfaz de usuario gráfica

Descripción generada automáticamente] [bookmark: _Hlk189926263]Supplementary figure 1: ROC curves showing the ability of different plasma biomarkers to discriminate between CSF A+ and A- subjects (1A) and between AD+ and AD- subjects (1B). Curves have been built from logistic regression models taking amyloid status and AD (A+ plus T+) status as response, plasma biomarkers as predictors and age, sex and ApoE ε4 status as covariates. Abbreviations: ROC, receiver operating characteristic. AUC, area under the curve. A, amyloid status. AD, Alzheimer’s disease status. CI, confidence interval. P-tau, phosphorylated tau. ApoE, apolipoprotein E. 

Supplementary Table 4. Full information on plasma biomarker diagnostic ability.
	
	Ability to discriminate between CSF A- and A+

	Plasma biomarker
	AUC
	Optimal cut-off
	Sensitivity
	Specificity
	PPV
	NPV

	P-tau217
	0.95
	0.18
	0.92
	0.91
	0.89
	0.93

	P-tau217/Aβ42
	0.97
	0.008
	0.91
	0.94
	0.93
	0.93

	Aβ42/Aβ40
	0.72
	0.08
	0.86
	0.56
	0.62
	0.83

	P-tau181
	0.90
	1.37
	0.87
	0.80
	0.79
	0.88

	P-tau217 + Age + Sex + ApoE4
	0.97
	0.36
	0.89
	0.94
	0.92
	0.93

	P-tau217/Aβ42 + Age + Sex + ApoE4
	0.98
	0.25
	0.94
	0.93
	0.89
	0.96

	Aβ42/Aβ40 + Age + Sex + ApoE4
	0.83
	0.38
	0.79
	0.75
	0.67
	0.85

	P-tau181 + Age + Sex + ApoE4
	0.93
	0.29
	0.91
	0.88
	0.84
	0.93

	
	Ability to discriminate between CSF AD- and AD+ (A+T+)

	
	AUC
	Optimal cut-off
	Sensitivity
	Specificity
	PPV
	NPV

	P-tau217
	0.95
	0.25
	0.90
	0.92
	0.88
	0.94

	[bookmark: _Hlk189669460]P-tau217/Aβ42
	0.96
	0.009
	0.94
	0.92
	0.88
	0.96

	Aβ42/Aβ40
	0.71
	0.08
	0.88
	0.53
	0.56
	0.87

	P-tau181
	0.90
	1.54
	0.87
	0.83
	0.78
	0.90

	P-tau217 + Age + Sex + ApoE4
	0.96
	0.25
	0.93
	0.90
	0.82
	0.97

	P-tau217/Aβ42 + Age + Sex + ApoE4
	0.97
	0.25
	0.93
	0.91
	0.84
	0.96

	Aβ42/Aβ40 + Age + Sex + ApoE4
	0.80
	0.32
	0.80
	0.71
	0.58
	0.87

	P-tau181 + Age + Sex + ApoE4
	0.93
	0.24
	0.91
	0.83
	0.77
	0.94


[bookmark: _Hlk189899003]Supplementary Table 4 shows ability of plasma biomarkers to differentiate between CSF A- / A+ and AD- / AD+ (AD+ subjects are those A+T+). Ability of single plasma biomarkers was assessed by ROC curves. When other variables (age, sex, and ApoE4 status) were considered, ROC curves were built from logistic regression models. Optimal cut-offs of single biomarkers refer to the biomarker value. Optimal cut-offs of multivariate models refer to the model cut-off. Abbreviations: CSF, cerebrospinal fluid. A, amyloid. T, tau. AD, Alzheimer’s disease. P-tau, phosphorylated tau. Aβ, amyloid beta. ApoE, apolipoprotein E. AUC, area under the curve. PPV, positive predictive value. NPV, negative predictive value. 

[bookmark: _Hlk189926187]Supplementary Table 5. Diagnostic capability of other plasma biomarkers.
	
	Ability to discriminate between CSF A- and A+

	Plasma biomarker
	AUC
	Optimal cut-off
	Sensitivity
	Specificity
	PPV
	NPV

	P-tau217/Aβ40
	0.96
	0.23
	0.94
	0.92
	0.90
	0.95

	P-tau217 + Aβ42/Aβ40
	0.96
	0.24
	0.93
	0.92
	0.90
	0.94

	P-tau181/Aβ40
	0.92
	0.39
	0.86
	0.89
	0.86
	0.88

	P-tau181 + Aβ42/Aβ40
	0.91
	0.36
	0.86
	0.85
	0.83
	0.88

	P-tau217 + P-tau181 + Aβ42/Aβ40
	0.96
	0.25
	0.92
	0.94
	0.92
	0.94

	
	Ability to discriminate between CSF AD- and AD+ (A+T+)

	
	AUC
	Optimal cut-off
	Sensitivity
	Specificity
	PPV
	NPV

	P-tau217/Aβ40
	0.96
	0.21
	0.94
	0.90
	0.85
	0.96

	P-tau217 + Aβ42/Aβ40
	0.96
	0.31
	0.91
	0.93
	0.89
	0.94

	P-tau181/Aβ40
	0.91
	0.31
	0.89
	0.85
	0.80
	0.92

	P-tau181 + Aβ42/Aβ40
	0.91
	0.31
	0.89
	0.83
	0.78
	0.92

	P-tau217 + P-tau181 + Aβ42/Aβ40
	0.96
	0.21
	0.94
	0.90
	0.86
	0.96


Supplementary Table 5 shows ability of plasma biomarkers to differentiate between CSF A- / A+ and AD- / AD+ (AD+ subjects are those A+T+). Ability plasma biomarkers was assessed by ROC curves. ROC curves were built from logistic regression models with no covariates. Abbreviations: CSF, cerebrospinal fluid. A, amyloid. T, tau. AD, Alzheimer’s disease. P-tau, phosphorylated tau. Aβ, amyloid beta. ApoE, apolipoprotein E. AUC, area under the curve. PPV, positive predictive value. NPV, negative predictive value.


Supplementary Material 5. Full data on two-step approach.
Supplementary Table 6. Full data on two-step approach to screen for CSF A+.
	Cut-offs
	
	Plasma p-tau217
	Plasma p-tau217/Aβ42

	95% sensitivity and specificity
	
	n
	%
	n
	%

	
	High risk
	200
	40.6
	212
	42.9

	
	Low risk
	218
	44.2
	258
	52.4

	
	Intermediate
	75
	15.2
	23
	4.7

	
	False positive
	13
	3.4
	13
	3.4

	
	False negative
	7
	1.4
	10
	2.0

	
	True positive
	187
	37.9
	199
	40.4

	
	True negative
	211
	42.8
	248
	50.3

	
	Global accuracy
	0.95
	0.91

	
	n
	%
	n
	%

	97.5% sensitivity and specificity
	High risk
	149
	30.3
	169
	34.3

	
	Low risk
	134
	27.1
	190
	38.6

	
	Intermediate
	210
	42.6
	134
	27.1

	
	False positive
	6
	1.2
	6
	1.2

	
	False negative
	5
	1.0
	5
	1.0

	
	True positive
	143
	29.0
	163
	33.1

	
	True negative
	129
	26.2
	184
	37.3

	
	Global accuracy
	0.97
	0.97


Supplementary Table 6 shows information on two-step approach to screen for cerebrospinal fluid amyloid positivity. Data are obtained from logistic regression models taking CSF amyloid status as response and single plasma biomarkers as predictors. By bootstrapping we have chosen different cut-offs for sensitivities and specificities of 95 and 97.5% and then we stratified subjects into those with a high risk of being amyloid-positive, low risk and indeterminate groups. With these data we calculated true and false positive subjects, true and false negative subjects and overall accuracy. Abbreviations: p-tau, phosphorylated tau. Aβ, amyloid beta. n, number of participants. 
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