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eMethods  

BioFINDER 
Participants 
We included 286 participants from the prospective Swedish BioFINDER-1 (NCT03174938) study recruited 
between 2010 and 2014 at Skåne University Hospital and the Hospital of Ängelholm, Sweden. Cognitively 
healthy elderly individuals were randomly enrolled from a population-based community cohort study in 
Malmö, Sweden (Malmö Diet and Cancer Study). Patients with subjective cognitive decline (SCD) or mild 
cognitive impairment (MCI) were consecutively included after referral from the primary care to the memory 
clinics. The inclusion criteria for cognitively healthy elderly were 1) absence of cognitive symptoms as 
assessed by a physician with special interest in cognitive disorders, 2) age ≥60 years, 3) MMSE 28-30 points 
at screening visit, 4) did not fulfill the criteria for mild cognitive impairment (MCI) or any dementia 
disorder, and 5) fluency in Swedish. The exclusion criteria were 1) significant unstable systemic illness or 
organ failure, such as terminal cancer, that made it difficult to participate in the study, 2) current significant 
alcohol or substance misuse and 3) significant neurological or psychiatric illness. The inclusion criteria for 
patients with SCD or MCI (defined using criteria by Petersen1) were (1) referred to a participating memory 
clinic because of cognitive complaints, (2) age 60 to 80 years, (3) did not fulfill the criteria for any dementia 
disorder and (4) fluency in Swedish. The exclusion criteria were 1) significant unstable systemic illness or 
organ failure, such as terminal cancer, that made it difficult to participate in the study, 2) current significant 
alcohol or substance misuse and 3) cognitive impairment that without doubt could be explained by other 
specific non-neurodegenerative disorders, such as brain tumor or subdural hematoma. Patients were 
classified as SCD or MCI following neuropsychological assessment including a test battery evaluating verbal 
ability, episodic memory function, visuospatial construction ability, and attention and executive functions.2 
In accordance with the research framework by the National Institute on Aging-Alzheimer’s Association 
study patients with SCD and cognitively healthy individuals were considered as cognitively unimpaired 
(CU).3 In this study, we selected all participants from BioFINDER who underwent [18F]flutemetamol PET 
imaging (n=416) with plasma samples available at the time of analysis except that the samples were 
randomly selected for the IP-MS-Shim, IP-MS-UGOT and IA-Quan assays. 
 
Plasma and cerebrospinal fluid (CSF) sampling 
Blood and CSF samples were collected in the morning during the same visit with participants non-fasting. 
Blood was collected in 6 EDTA-plasma tubes (Vacutainer® K2EDTA tube, BD Diagnostics) and centrifuged 
(2000g, +4°C) for 10 min. Following centrifugation, plasma from all 6 tubes was transferred into one 50ml 
polypropylene tubes tube, mixed and 1ml was aliquoted into 1.5ml polypropylene tubes and stored at -80°C 
within 30-60 min of collection.  
 
In all study participants, plasma concentrations of Aβ42 and Aβ40 were measured using previously 
described IP-MS-based method developed at Washington University (IP-MS-WashU), antibody-free liquid 
chromatography-MS developed by Araclon (LC-MS-Arc) as well as Elecsys immunoassays from Roche 
Diagnostics International Ltd (IA-Elc), immunoassays from Euroimmun (IA-EI) and N4PE Simoa 
immunoassays from Quanterix (IA-N4PE).4-7 In sub-cohorts of study participants, plasma samples were 
analyzed using IP-MS-based method developed by Shimadzu (IP-MS-Shim) and another Simoa 
immunoassay from Quanterix (IA-Quan).8,9 Aβ42 and Aβ40 levels in CSF were determined with Elecsys and 
Euroimmun CSF immunoassays.  
 
Plasma and CSF Aβ analysis 
IP-MS-WashU 
Plasma samples were spiked with 15N-Aβ40 and 15N-Aβ42 for use as analytical reference standards. Aβ42 
and Aβ40 isoforms were immunoprecipitated using a monoclonal anti-Aβ mid-domain antibody (HJ5.1, anti-
Aβ13-28).  Liquid chromatography-tandem mass spectrometry (LC-MS/MS) and analysis of mass 
spectrometry data were performed as previously described.4,10 Plasma samples were analyzed at the 
Department of Neurology, Washington University School of Medicine (St. Louis, MO, USA) between 
September 2019 and January 2020. 
 
IP-MS-Shim 
Plasma samples were with the SIL-Aβ1–38 peptide was used as internal standard for normalization of signals 
for all Aβ-related peptides in the mass spectrum. Aβ42 and Aβ40 isoforms were immunoprecipitated using a 
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monoclonal anti-Aβ 6E10 antibody. MALDI-TOF mass spectrometry and analysis of mass spectrometry data 
were performed as previously described.9 Analysis of Aβ40 and Aβ42 failed in 37 plasma samples, there was 
no second aliquot to repeat the analysis and, therefore, these samples were excluded from the present study. 
Samples were analyzed at the Shimadzu Tchno-Research Inc. (Kyoto, Japan) between January and February 
2019. 
 
LC-MS-Arc 
Plasma Aβ40 and Aβ42 concentrations were measured using an antibody-free liquid chromatography-
differential mobility spectrometry-triple quadrupole mass spectrometric (HPLC-DMS-MS/MS) method.11 
The analytical platform was composed of a QTRAP 6500+ SelexION hybrid linear ion trap-triple quadrupole 
mass spectrometer, fitted with a differential mobility spectrometry interface and coupled to a M3 Micro LC 
system (all from Sciex, Framingham, MA, USA). Analytes were extracted directly from plasma; no 
immunoprecipitation procedure was followed. Intact Aβ40 and Aβ42 species were measured as no enzymatic 
digestion was performed. Analysis of Aβ40 and Aβ42 failed in 60 plasma samples due to an over-pressure in 
the chomatographic system, there was no second aliquot to repeat the analysis and, therefore, these samples 
were excluded from the present study. Samples were analyzed at Araclon Biotech Ltd. (Zaragoza, Spain) in 
November 2019. 
 
IP-MS-UGOT 
15N-Aβ40 and 15N-Aβ42 recombinant peptides were added to samples and Aβ peptides were 
immunoprecipitated with anti-amyloid-β antibodies 4G8 (epitope 17–27 in the amyloid-β sequence) and 
6E10 (epitope 1–16, both antibodies from BioLegend). LC-MS/MS and analysis of mass spectrometry data 
were performed as previously described. 12 Analysis of Aβ40 and Aβ42 failed in 14 plasma samples, there 
was no second aliquot to repeat the analysis and, therefore, these samples were excluded from the present 
study. Plasma samples were analyzed at the Clinical Neurochemistry Laboratory, University of Gothenburg 
(Gothenburg, Sweden) in May-June 2021. 
 
IA-Elc 
CSF and plasma samples were analyzed using the Elecsys Aβ42 and Aβ40 immunoassays on a cobas e 601 
analyzer at the Clinical Neurochemistry Laboratory, University of Gothenburg (Gothenburg, Sweden). CSF 
and plasma Aβ42 and Aβ40 assays were performed as previously described.6 For plasma assays, different 
calibrator range and plasma controls were used. For plasma Aβ40 analysis, a biotinylated monoclonal Aβ40 
specific antibody (23C2) and a monoclonal β-Amyloid-specific antibody (3D6) labeled with a ruthenium 
complex were used. The Elecsys β-Amyloid(1−42) CSF immunoassay is approved for use in countries 
accepting the CE mark; the Elecsys β-Amyloid(1−40) CSF immunoassay is a robust prototype assay (for 
research use only) which is not commercially available. Plasma samples were analyzed in November-
December 2017. 
 
IA-EI 
CSF and plasma Aβ42 and Aβ40 were quantified using CSF and plasma kits according to the manufacturer’s 
instructions. Samples were analyzed at EUROIMMUN AG (Luebeck, Germany) between May and 
November 2017. 
 
IA-N4PE and IA-Quan 
N4PE Simoa immunoassays are specific for the first amino acid of Aβ. These assays were developed by 
Amsterdam UMC and ADxNeurosciences and are now commercially available from Quanterix.7,13 Plasma 
samples were analyzed using N4PE 4-plex kit according to the manufacturer’s instructions. Plasma levels of 
Aβ42 and Aβ40 were also quantified using single-plex Simoa kits from Quanterix as previously described.8 
The Simoa Aβ40 and Aβ42 assays both utilize the same capture antibody targeting the N-terminus of β-
amyloid and different C-terminus detection antibodies specific to Aβ40 and Aβ42. The assays use β-amyloid 
(1-40) and (1-42) peptides as standards. The antibody pairs are the same in the IA-Quan Aβ42/Aβ40 single-
plex kits and widely used Simoa Neuro 3-plex kit, but in the 3-plex kit the detection antibodies from the 
single-plex kits are used as capture antibodies and vice versa.  
IA-N4PE and IA-Quan analyses were performed at the Neurochemistry laboratory of the Amsterdam UMC 
location VUmc (Amsterdam, Netherlands) in May-June 2020 and Quanterix Corporation (Lexington, MA, 
USA) between December 2014 and January 2015, respectively. 
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[18F]flutemetamol PET  
Cerebral Aβ deposition was visualized with the PET tracer [18F]flutemetamol (approved by the Food and 
Drug Administration, and the European Medical Agency). [18F]flutemetamol was manufactured at the 
radiopharmaceutical production site in Risø, Denmark, using a FASTlab synthesizer module (GE Healthcare, 
Cleveland, OH). Subjects received a single dose of [18F]flutemetamol according to a method described 
previously.14 PET/CT scanning of the brain was conducted at two sites using the same type of scanner 
(Gemini, Philips Healthcare, Best, the Netherlands). Sum images (from 90-110 min post injection) were 
analyzed using the software NeuroMarQ (GE Healthcare, Cleveland, OH, USA). [18F]flutemetamol activity 
was quantified with a previously described fully automated PET-only method that uses an adaptive template 
for handling different uptake patterns in negative and positive [18F]flutemetamol images.15 
[18F]flutemetamol images were spatially normalized to Montreal Neurological Institute template space using 
the adaptive template method. A volume of interest (VOI) template was applied for the following 9 bilateral 
regions: prefrontal, parietal, lateral temporal, medial temporal, sensorimotor, occipital, anterior cingulate, 
posterior cingulate/precuneus, and a global neocortical composite region composed by all these regions.15 
The standardized uptake value ratio (SUVR) was defined as the uptake in a VOI normalized for the 
cerebellar cortex uptake. 
 

ADNI 

ADNI plasma samples were analyzed between December 2020 and March 2021. Detailed information on 
sample handling procedures, assay protocols and performance are available from the ADNI database (for up-
to-date information, see www.adni-info.org and adni.loni.usc.edu). 
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eFigure 
 

 
 
 
Correlations between plasma and CSF Aβ in the whole cohort (n=286). Heatmaps showing Spearman 
coefficients for correlations between plasma Aβ measured using IP-MS-WashU, LC-MS-Arc, IA-Elc, IA-EI 
and IA-N4PE and CSF Aβ measured using Elecsys immunoassays. 
 
Aβ, amyloid-β; CSF, cerebrospinal fluid; IA-EI, immunoassay from Euroimmun; IA-Elc, Elecsys immunoassay from 
Roche Diagnostics; IA-N4PE, N4PE Simoa immunoassay from Quanterix assay; IPMS-WashU, immunoprecipitation-
coupled mass spectrometry method developed at Washington University; LCMS-Arc, antibody-free liquid 
chromatography-mass spectrometry method developed by Araclon. 
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eTable 1. Plasma Aβ42 and Aβ40 assays in BioFINDER 
 

Assay/platform 
Capture IA 
antibodies 

Average intra-
assay CV, % 

Average inter-
assay CV, % 

Failed samples, 
% 

IP-MS-WashU     

Aβ42 NA 0.69 4.18 0 

Aβ40 NA 0.53 5.43 0 

Aβ42/Aβ40 NA 0.72 3.46 0 

LC-MS-Arc      

Aβ42 NA NA 6.0 14.6* 

Aβ40 NA NA 4.4 13.7* 

IP-MS-UGOT     

Aβ42 NA 12.5 13.2 4 

Aβ40 NA 5.8 7.4 4 

IA-Elc     

Aβ42 Aβ(1−42) 1.2 1.9 0 

Aβ40 Aβ(1−40) 1.1 1.0 0 

IA-EI     

Aβ42 Aβ(1−42) 1.7 7.1 0 

Aβ40 Aβ(1−40) 2.2 6.0 0 

IA-N4PE     

Aβ42 Aβ(1−42) 2.3 5.0 0 

Aβ40 Aβ(1−40) 2.1 5.0 0 

IP-MS-Shim     

Aβ42 NA 6.9 16.7 12.3** 

Aβ40 NA 7.4 11.0 12.3** 

Aβ42/Aβ40 NA 5.7 10.1 12.3** 

IA-Quan     

Aβ42 Aβ(N-42) 7.4 10.6 0 

Aβ40 Aβ(N-40) 3.1 11.0 0 
 
* Analysis of Aβ40 and Aβ42 failed due to an over-pressure in the chomatographic system. 
** ** One batch of assay was omitted due to unexpected system unstability 
Abbreviations: CV, coefficient of variability; IA, immunoassay; N/A, not available. 
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eTable 2.  Preanalytical sample handling in BioFINDER 
 

Assay/platform 
Thaw 

temperature 
Sample 
mixing 

Centrifugation 
Sample 
dilution 

Sample volume (after 
dilution) per replicate 

IP-MS-WashU RT (22°C) 
1000 rpm, 

10 min 
10000 rcf, 5 

min 
undiluted 0.45ml 

LC-MS-Arc  RT 
Brief 

vortexing 
14000 rcf, 5 

min 
undiluted 0.2ml 

IP-MS-UGOT RT 
Brief 

vortexing 

Only in case 
debris was 
detected  

visually (14000 
rcf, 1 min) 

undiluted 0.25ml 

IA-Elc RT 
Rolling 
mixer, 
20min 

Only in case 
debris was 
detected  

(14000 rcf, 1 
min) 

undiluted 
Aβ42 35µl 
Aβ40 30µl 

IA-EI RT 
Brief 

vortexing 
No 1:4 80µl 

IA-N4PE 

In front of a 
cold-air fan 
at RT, for ~ 
15 minutes 

Brief 
vortexing 

10000 rcf, 
10min 

4-fold 
automated 
dilution on 

board of 
the Simoa 

≥80µl provided to 
Simoa for two 
replicates (i.e., 

25µl*replicates+30µl 
dead volume) 

IP-MS-Shim RT 
Brief 

vortexing 
2273g, 5min 1:1 0.3ml 

IA-Quan RT 
Brief 

vortexing 
20000 rcf, 

3min 
Aβ42 1:4 
Aβ40 1:8 

0.1ml 

 
Abbreviations: min, minutes; rcf, relative centrifugal force; rpm, evolutions per minute; RT, room temperature 
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eTable 3. Characteristics of a subcohort of participants in BioFINDER where plasma Aβ was 
measured using IP-MS-Shim 
 

 
 

Aβ-negative 
n=114 

Aβ-positive 
n=86 

P-value 

Diagnosis, CU/MCI, n 80/34 33/53 8.0e-6 

Age, years 69.0 (66.0-75.0) 74.0 (70.0-77.0) 0.0004 

Female, n (%) 61 (53.5) 32 (37.2) 0.031 

Duration of education, years a 12.0 (9.0-14.0) 10.0 (9.0-13.0) 0.020 

MMSE 29.0 (28.0-30.0) 28.0 (26.0-29.0) 8.9e-5 

APOE ε4 positivity, n (%) a 23 (20.4) 60 (69.8) 2.7e-12 

Aβ-PET, [18F]Flutemetamol 
SUVR  

1.19 (1.12-1.26) 1.88 (1.67-2.19) 1.1e-33 

CSF Aβ42/Aβ40 0.094 (0.083-0.103) 0.038 (0.033-0.048) 1.1e-33 

Plasma Aβ42/Aβ40    

Aβ42/Aβ40IPMS-WashU 0.132 (0.127-0.139) 0.122 (0.117-0.125) 2.2e-19 

Aβ42/Aβ40IPMS-Shim 0.052 (0.049-0.059) 0.046 (0.043-0.049) 3.9e-15 

Aβ42/Aβ40LCMS-Arc  0.321 (0.294-0.346) 0.285 (0.265-0.305) 3.0e-11 

Aβ42/Aβ40IA-Elc 0.067 (0.064-0.073) 0.062 (0.058-0.065) 3.9e-11 

Aβ42/Aβ40IA-EI 0.182 (0.159-0.199) 0.160 (0.145-0.174) 8.3e-7 

Aβ42/Aβ40IA-N4PE 0.133 (0.117-0.149) 0.118 (0.104-0.132) 1.5e-5 

 
Aβ status was defined using the CSF Aβ42/Aβ40 cutoff as described in the Methods. 
Data are shown as median (interquartile range) unless otherwise specified. Differences between the groups 
were tested using Mann-Whitney U test and Fisher's Exact test (diagnosis, sex and APOE). 
a Education is missing for two study participants; APOE ε4 is missing for one study participant. 
 
Aβ, amyloid-β; CSF, cerebrospinal fluid; CU, cognitively unimpaired; F, female; IA-EI, immunoassay from 
Euroimmun; IA-Elc, Elecsys immunoassay from Roche Diagnostics; IA-N4PE, N4PE Simoa immunoassay from 
Quanterix assay; IPMS-Shim, immunoprecipitation coupled mass spectrometry method developed by Shimadzu; IPMS-
WashU, immunoprecipitation-coupled mass spectrometry method developed at Washington University; LCMS-Arc, 
antibody-free liquid chromatography-mass spectrometry method developed by Araclon; MCI, mild cognitive 
impairment; MMSE, Mini Mental State Examination; PET positron emission tomography.  
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eTable 4. Characteristics of a subcohort of participants in BioFINDER where plasma Aβ was 
measured using IP-MS-UGOT and IA-Quan 
 

 
 

Aβ-negative 
n=139 

Aβ-positive 
n=94 

P-value 

Diagnosis, CU/MCI, n 107/29 49/42 0.0001 

Age, years 71.5 (67.0-75.0) 73.0 (70.0-76.0) 0.017 

Female, n (%) 78 (57.4.0) 42 (46.2) 0.105 

Duration of education, years a 12.0 (9.0-14.0) 11.0 (9.0-13.0) 0.11 

MMSE 29.0 (28.0-30.0) 28.0 (26.0-29.0) 0.0001 

APOE ε4 positivity No., % 25 (18.4) 58 (63.7) 4.5e-12 

Aβ-PET, [18F]Flutemetamol 
SUVR 

1.19 (1.11-1.27) 1.83 (1.54-2.12) 4.4e-30 

CSF Aβ42/Aβ40 0.093 (0.079-0.102) 0.041 (0.034-0.049) 2.7e-37 

Plasma Aβ42/Aβ40    

Aβ42/Aβ40IPMS-WashU 0.132 (0.126-0.139) 0.122 (0.117-0.126) 6.3e-18 

Aβ42/Aβ40LCMS-Arc 0.322 (0.299-0.344) 0.289 (0.266-0.305) 1.8e-11 

Aβ42/Aβ40IPMS-UGOT 0.073 (0.063-0.094) 0.060 (0.048-0.077) 6.0e-6 

Aβ42/Aβ40IA-Elc 0.067 (0.065-0.072) 0.062 (0.057-0.065) 4.7e-14 

Aβ42/Aβ40IA-EI 0.183 (0.165-0.200) 0.165 (0.148-0.175) 4.6e-7 

Aβ42/Aβ40IA-N4PE 0.136 (0.121-0.148) 0.119 (0.107-0.133) 1.4e-7 

Aβ42/Aβ40IA-Quan 0.069 (0.061-0.080) 0.063 (0.056-0.074) 0.001 

 
Aβ status was defined using the CSF Aβ42/Aβ40 cutoff as described in the Methods. 
Data are shown as median (interquartile range) unless otherwise specified. Differences between the groups 
were tested using Mann-Whitney U test and Fisher's Exact test (diagnosis, sex and APOE). 
a Education is missing for one study participant. 
 
Aβ, amyloid-β; CSF, cerebrospinal fluid; CU, cognitively unimpaired; F, female; IA-EI, immunoassay from 
Euroimmun; IA-Elc, Elecsys immunoassay from Roche Diagnostics; IA-N4PE, N4PE Simoa immunoassay from 
Quanterix assay; IA-Quan, Simoa immunoassay from Quanterix; IPMS-UGOT, immunoprecipitation-coupled mass 
spectrometry method developed at the University of Gothenburg; IPMS-WashU, immunoprecipitation-coupled mass 
spectrometry method developed at Washington University; LCMS-Arc, antibody-free liquid chromatography-mass 
spectrometry method developed by Araclon; MCI, mild cognitive impairment; MMSE, Mini Mental State Examination; 
PET positron emission tomography.  
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eTable 5. Plasma concentrations of Aβ42 and Aβ40 in BioFINDER 
 

 
 

Aβ-negative 
n=168 

Aβ-positive 
n=118 

P-value 

Aβ42IPMS-WashU 33.1 (30.2-36.0) 30.3 (27.3-33.5) 1.0e-5 

Aβ40IPMS-WashU 250.8 (230.3-279.2) 247.4 (226.3-279.2) 0.73 

Aβ42LCMS-Arc 92.4 (81.8-99.9) 79.9 (72.4-94.3) 1.3e-7 

Aβ40LCMS-Arc 279.8 (261.5-303.8) 284.9 (251.3-316.0) 0.79 

Aβ42IA-Elc 31.9 (29.4-34.3) 29.3 (26.8-32.8) 1.8e-5 

Aβ40IA-Elc 469.0 (438.3-505.8) 476.0 (435.8-529.0) 0.24 

Aβ42IA-EI 27.6 (22.7-31.3) 25.3 (20.9-28.9) 0.007 

Aβ40IA-El 150.4 (138.7-167.1) 155.6 (136.7-177.9) 0.20 

Aβ42IA-N4PE 11.5 (9.8-13.1) 10.1 (8.7-11.9) 0.0005 

Aβ40IA-N4PE 85.0 (76.2-98.0) 87.8 (73.9-98.6) 0.70 

Aβ42IPMS-Shim 
0.488 (0.426-0.572) 
n=114 

0.454 (0.383-0-528) 
n=86 

0.005 

Aβ40IPMS-Shim 
9.1 (8.2-10.1) 
n=114 

9.5 (8.2-11.2) 
n=86 

0.10 

Aβ42IPMS-UGOT 
17.4 (14.2-22.5) 
n=136 

14.8 (11.7-17.8) 
n=91 

0.0001 

Aβ40IPMS-UGOT 
230.5 (209.0-264.0) 
n=136 

234.3 (210.8-265.4) 
n=91 

0.45 

Aβ42IA-Quan 
19.1 (16.5-22.7) 
n=136 

17.4 (14.8-20.8) 
n=91 

0.011 

Aβ40IA-Quan 
269.3 (238.4-307.3) 
n=136 

270.7 (231.1-323.2) 
n=91 

0.84 

 
Aβ status was defined using the CSF Aβ42/Aβ40 cutoff as described in the Methods.  
Biomarker concentrations are shown in pg/ml except Aβ42IPMS-Shim and Aβ40IPMS-Shim where the values are 
signal intensity normalized to the internal standard SIL-Aβ(1–38). 
 
Aβ, amyloid-β; IA-EI, immunoassay from Euroimmun; IA-Elc, Elecsys immunoassay from Roche Diagnostics; IA-
N4PE, N4PE Simoa immunoassay from Quanterix; IPMS-UGOT, immunoprecipitation-coupled mass spectrometry 
method developed at the University of Gothenburg; IA-Quan, Simoa immunoassay from Quanterix; IPMS-Shim, 
immunoprecipitation coupled mass spectrometry method developed by Shimadzu; IPMS-WashU, immunoprecipitation-
coupled mass spectrometry method developed at Washington University; LCMS-Arc, antibody-free liquid 
chromatography-mass spectrometry method developed by Araclon. 
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eTable 6. ROC analysis for abnormal CSF Aβ42 and Aβ40EI status in BioFINDER 
 

 
 

CSF Aβ42/Aβ40 

Whole cohort, Aβ+/Aβ-, n 118/168 

Aβ42/Aβ40IPMS-WashU 0.852 [0.807-0.896] 

Aβ42/Aβ40IA-Elc 0.773 [0.719-0.827] a 

Aβ42/Aβ40LCMS-Arc  0.761 [0.704-0.818] a 

Aβ42/Aβ40IA-EI 0.688 [0.626-0.750] b 

Aβ42/Aβ40IA-N4PE 0.670 [0.608-0.732] b 

  

Sub-cohort with Aβ42/Aβ40IPMS-Shim, 
Aβ+/Aβ-, n 

86/114 

Aβ42/Aβ40IPMS-WashU 0.864 [0.814-0.914] 

Aβ42/Aβ40IPMS-Shim 0.834 [0.779-0.890] 

Aβ42/Aβ40LCMS-Arc  0.783 [0.720-0.847] c 

Aβ42/Aβ40IA-Elc 0.773 [0.709-0.837] a 

Aβ42/Aβ40IA-EI 0.720 [0.648-0.791] a 

Aβ42/Aβ40IA-N4PE 0.668 [0.594-0.743] b 

  

Sub-cohort with Aβ42/Aβ40IA-Quan, 
Aβ+/Aβ-, n 

95/138 

Aβ42/Aβ40IPMS-WashU 0.842 [0.791-0.894] 

Aβ42/Aβ40IA-Elc 0.797 [0.740-0.854] 

Aβ42/Aβ40LCMS-Arc  0.751 [0.684-0.817] a 

Aβ42/Aβ40IPMS-UGOT 0.710 [0.640-0.780] a 

Aβ42/Aβ40IA-EI 0.692 [0.622-0.763] b 

Aβ42/Aβ40IA-N4PE 0.691 [0.622-0.759] b 

Aβ42/Aβ40IA-Quan 0.633 [0.559-0.706] b 

 
Data are shown as AUC (95% CI); AUC of two ROC curves were compared with DeLong test. 
Out of 322 participants, 185 were classified as CSF Aβ42/Aβ40 negative and 137 were classified as CSF 
Aβ42/Aβ40 positive. CSF Aβ42/Aβ40 data was binarized using previously described cutoff (0.091).16 
 
a p<0.01; b p<0.001; c p<0.05 compared with Aβ42/Aβ40IPMS-WashU 
 
Aβ, amyloid-β; AUC, area under the curve; CSF, cerebrospinal fluid; IA-EI, immunoassay from Euroimmun; IA-Elc, 
Elecsys immunoassay from Roche Diagnostics; IA-N4PE, N4PE Simoa immunoassay from Quanterix; IA-Quan, Simoa 
immunoassay from Quanterix; IPMS-Shim, immunoprecipitation coupled mass spectrometry method developed by 
Shimadzu; IPMS-WashU, immunoprecipitation-coupled mass spectrometry method developed at Washington 
University; IPMS-WashU, immunoprecipitation-coupled mass spectrometry method developed at the University of 
Gothenburg; LCMS-Arc, antibody-free liquid chromatography-mass spectrometry method developed by Araclon; ROC, 
receiver operating characteristic. 
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eTable 7. ROC analysis of plasma Aβ42 and Aβ40 combined with APOE ε4 genotype for abnormal 
CSF Aβ42 and Aβ40 in BioFINDER 
 

Plasma Aβ42/Aβ40 + APOE ε4 CSF Aβ42/Aβ40 

Whole cohort, Aβ+/Aβ-, n 118/167 

Aβ42/Aβ40IPMS-WashU 0.882 [0.842-0.922] 

Aβ42/Aβ40LCMS-Arc  0.841 [0.794-0.887] a 

Aβ42/Aβ40IA-Elc 0.820 [0.771-0.869] a 

Aβ42/Aβ40IA-EI 0.794 [0.741-0.846] b 

Aβ42/Aβ40IA-N4PE 0.783 [0.729-0.836] b 

  

Sub-cohort with Aβ42/Aβ40IPMS-Shim, 
Aβ+/Aβ-, n 

86/113 

Aβ42/Aβ40IPMS-WashU 0.902 [0.861-0.944] 

Aβ42/Aβ40IPMS-Shim 0.868 [0.819-0.918] 

Aβ42/Aβ40LCMS-Arc  0.863 [0.812-0.913] 

Aβ42/Aβ40IA-Elc 0.834 [0.778-0.889] b 

Aβ42/Aβ40IA-EI 0.816 [0.757-0.875] b 

Aβ42/Aβ40IA-N4PE 0.798 [0.736-0.861] b 

  

Sub-cohort with Aβ42/Aβ40IPMS-

UGOT and Aβ42/Aβ40IA-Quan, Aβ+/Aβ-
, n 

91/136 

Aβ42/Aβ40IPMS-WashU 0.870 [0.823-0.917] 

Aβ42/Aβ40LCMS-Arc  0.841 [0.788-0.894]  

Aβ42/Aβ40IA-Elc 0.841 [0.790-0.891]  

Aβ42/Aβ40IPMS-UGOT 0.805 [0.747-0.864] a 

Aβ42/Aβ40IA-EI 0.805 [0.747-0.864] a 

Aβ42/Aβ40IA-N4PE 0.794 [0.735-0.854] a 

Aβ42/Aβ40IA-Quan 0.779 [0.717-0.841] b 

 

Data are shown as AUC (95% CI); AUC of two ROC curves were compared with DeLong test. 
CSF Aβ42/Aβ40 data was binarized using previously described cutoff (0.059).6 
 
a p<0.05; b p<0.01 compared with Aβ42/Aβ40IPMS-WashU 
 

Aβ, amyloid-β; AUC, area under the curve; CSF, cerebrospinal fluid; IA-EI, immunoassay from Euroimmun; IA-Elc, 
Elecsys immunoassay from Roche Diagnostics; IA-N4PE, N4PE Simoa immunoassay from Quanterix; IA-Quan, Simoa 
immunoassay from Quanterix; IPMS-Shim, immunoprecipitation coupled mass spectrometry method developed by 
Shimadzu; IPMS-WashU, immunoprecipitation-coupled mass spectrometry method developed at Washington 
University; LCMS-Arc, antibody-free liquid chromatography-mass spectrometry method developed by Araclon; ROC, 
receiver operating characteristic; PET positron emission tomography. 
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eTable 8. Plasma concentrations of Aβ42 and Aβ40 in ADNI 
 

 
 

Aβ-negative 
n=63 

Aβ-positive 
n=59 

P-value 

Aβ42IPMS-WashU 37.0 (34.8-42.3) 34.5 (31.3-40.0) 0.005 

Aβ40IPMS-WashU 281.2 (263.0-312.2) 279.4 (260.2-325.4) 0.73 

Aβ42IPMS-Shim 0.324 (0.290-0.363) 0.293 (0.266-0.343) 0.004 

Aβ40IPMS-Shim 8.0 (7.0-8.9) 8.0 (6.7-9.6) 0.75 

Aβ42IPMS-UGOT 19.7 (17.3-25.1) 17.2 (13.2-21.7) 0.013 

Aβ40IPMS-UGOT 277.0 (252.0-313.0) 273.0 (236.0-322.0) 0.49 

Aβ42IA-Elc 52.7 (48.0-60.8) 47.0 (42.0-54.6) 0.003 

Aβ40IA-Elc 316.0 (287.0-339.0) 313.0 (278.0-355.0) 0.87 

Aβ42IA-N4PE 7.8 (6.8-8.9) 7.1 (6.2-8.4) 0.036 

Aβ40IA-N4PE 164.1 (134.2-194.6) 160.7 (133.9-208.8) 0.65 

Aβ42IA-Quan 13.8 (12.0-15.4) 13.0 (11.7-14.8) 0.24 

Aβ40IA-Quan 341.0 (305.0-374.0) 353.0 (303.0-400.0) 0.43 

 
Aβ status was defined using previously described Aβ-PET cutoff (1.11).17,18. Biomarker concentrations are 
shown in pg/ml except Aβ42IPMS-Shim and Aβ40IPMS-Shim where the values are signal intensity normalized to 
the internal standard SIL-Aβ(1–38). 
 
Aβ, amyloid-β; IA-Elc, Elecsys immunoassay from Roche Diagnostics; IA-N4PE, N4PE Simoa immunoassay from 
Quanterix; IA-Quan, Simoa immunoassay from Quanterix; IPMS-UGOT, immunoprecipitation-coupled mass 
spectrometry method developed at the University of Gothenburg; IPMS-Shim, immunoprecipitation coupled mass 
spectrometry method developed by Shimadzu; IPMS-WashU, immunoprecipitation-coupled mass spectrometry method 
developed at Washington University. 
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