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Key Points   

 

Question What are the characteristics and clinical consequences of plasma 

biomarkers and Aβ or tau PET discordance?  

 

Findings Among AD plasma biomarkers, p-tau 217 showed the highest 

concordance with Aβ and tau PET. P-tau 217/Aβ PET discordant cases exhibit 

distinctive features affecting p-tau 217 concentration. P-tau 217+/Aβ PET- displayed 

worse imaging, clinical features, and trajectory compared to p-tau 217-/Aβ PET-. 

Tau/PET discordant cases and the p-tau 217-/tau PET- group exhibited no 

significant differences regarding medical comorbidities or clinical outcomes.  

 

Meaning Plasma biomarker/PET discordance has significant implications for clinical 

outcomes. Plasma biomarker biological variability should be considered when 

interpreting these discrepancies.  
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Abstract 

Importance: Understanding the characteristics of discordance between plasma 

biomarkers and positron emission tomography (PET) results in Alzheimer's disease 

(AD) is crucial for accurate interpretation of findings. 

Objectives: To compare 1) medical comorbidities affecting plasma biomarker 

concentrations, 2) imaging and clinical features, and 3) cognitive changes between 

plasma biomarker and PET discordant and concordant cases.  

Design: A cross-sectional study performed between 2016 and 2023 

Setting: A multi-center study 

Participants: Individuals with unimpaired cognition, mild cognitive impairment, or 

Alzheimer's-type dementia, who had both β-amyloid (Aβ) PET imaging and plasma 

biomarkers. A subset of participants also underwent tau PET imaging. 

Exposures: Participants were categorized into four groups based on their plasma 

and PET biomarker results: Plasma-/PET-, Plasma+/PET-, Plasma-/PET+, and  

 Plasma+/PET+. 

Main Outcomes and Measures: Clinical characteristics were compared between 

the four groups, focusing on the discordant groups. 

Results: A total of 2,611 participants, of whom 124 additionally underwent tau PET, 

were included. The mean age was 71.2 years, and 63.4% were females. Among the 

plasma biomarkers, p-tau 217 exhibited the highest concordance rate with Aβ 

(2,326/2,571, 90.5%) and tau (100/120, 83.3%) PET. The p-tau 217+/Aβ PET- group 

was older (70.0 vs.75.8; P <.001) with a higher prevalence of hypertension, DM, and 

chronic kidney disease compared to the p-tau 217-/Aβ PET- group (25.0% vs. 

36.8%; 14.7% vs. 26.3%; 2.0% vs. 11.2%, P< .001 for all). Body mass index was 

higher in p-tau 217-/Aβ PET+ than in p-tau 217+/Aβ PET+ (24.1±2.8 vs. 23.1±3.1; P 
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= .001). The p-tau 217+/Aβ PET- group had lower hippocampal volume (2979.1 ± 

545.8 vs. 2555.4 ± 576.9; P <.001) and worse clinical trajectory compared to p-tau 

217-/Aβ PET- (β=-0.5341; P <.001). In contrast, tau PET discordant cases did not 

show significant differences in medical comorbidities or clinical outcomes compared 

to the p-tau 217-/tau PET- group. Only the p-tau 217+/tau PET+ group demonstrated 

faster cognitive deterioration compared to the p-tau 217-/tau PET- group (β= -1.655; 

P <.001). 

Conclusions and Relevance: The mechanisms underlying the discordance 

between plasma biomarkers and PET findings may be multifaceted, underscoring 

the need to consider the temporal dynamics and biological variability of plasma 

biomarkers.  
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Introduction 

Recent advances in biochemical technology have facilitated the detection of 

plasma biomarkers reflective of various Alzheimer's disease (AD) pathologies, 

including beta-amyloid (Aβ), hyperphosphorylated tau, neuroinflammation, and 

neurodegeneration.1-3 Specifically, both plasma Aβ42/40 and phosphorylated-tau (p-

tau) species have demonstrated high accuracy for predicting Aβ positron emission 

tomography (PET) positivity. Additionally, p-tau epitopes have shown good to 

excellent performances in predicting tau uptakes on PET.4-6  Among these, p-tau217 

has attracted significant attention due to its superior efficacy compared to other 

biomarkers.7-11   Several studies indicated that p-tau217 is independently associated 

with both Aβ and tau PET and mediates the association between Aβ and tau, 

suggesting that it is involved in Aβ-dependent tau accumulation.8,12,13  

Previous research has suggested that the discordance between fluid biomarkers 

and PET imaging might be related to temporal mismatch. Specifically, fluid 

biomarkers detect the soluble form of Aβ, which appears before the insoluble form of 

fibrillar Aβ that is detected by Aβ PET. Alternatively, medical comorbidities that could 

affect plasma biomarker concentrations might contribute to plasma and PET 

discordance. In fact, chronic kidney disease (CKD) and increased body mass index 

(BMI) could contribute biologically to increased and decreased plasma biomarker 

concentrations, respectively. Furthermore, discordance between plasma biomarkers 

and PET might vary according to types of pathologies that the plasma biomarkers 

and PET are reflecting. With a requirement for the clinical integration of various 

plasma biomarkers for AD, a thorough understanding of the characteristics and 

consequences of discordances between each plasma biomarker and PET imaging is 

crucial to accurately interpret biomarker test results. Furthermore, this investigation 
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may provide insight into the temporal dynamics and clinical variability of plasma 

biomarkers in research and clinical practice.  

Therefore, in the present study, we aimed to investigate the frequency of 

discordance between plasma biomarkers and PET imaging of Aβ and tau. 

Additionally, we compared clinical characteristics, including medical comorbidities 

that affect the concentration of plasma biomarkers; imaging and clinical features; and 

cognitive trajectories, between plasma biomarker and PET discordant and 

concordant cases.  

 

Methods 

Participants 

The study included 2,611 individuals from the Korea Registries to Overcome 

dementia and Accelerate Dementia research cohort (K-ROAD).14 The participants 

comprised cognitively unimpaired (CU) individuals, and individuals with mild 

cognitive impairment (MCI) and dementia of Alzheimer’s type (DAT). Cognitively 

Unimpaired (CU) individuals were recruited from both the general population and a 

memory clinic using the same criteria. Cognitively Impaired (CI) individuals were 

recruited from a specialized center. The detailed diagnostic criteria and processes 

are described in eMethods 1.  

This study was approved by the institutional review board of Samsung 

Medical Center (No. 2021-02-135). All participants provided written informed consent 

to participate in the study, and data were collected according to the Declaration of 

Helsinki. 

 

Aβ PET acquisition and quantification 



12 

Each participant underwent Aβ PET scan using either 18F-florbetaben or 18F-

flutemetamol PET, following the manufacturer’s imaging guidelines. Aβ uptake was 

quantified using the regional direct comparison Centiloid (rdcCL) method, which was 

developed in a previous study.15  Aβ PET positivity was defined using a global 

magnetic resonance imaging (MRI)-based rdcCL threshold of 25.5. The detailed 

guidelines and methods for analyses are described in eMethods 2.  

 

Tau PET acquisition and quantification 

A series of scans were conducted 80 min after administering a typical 280 

MBq dose of 18F-flortaucipir. For tau uptake analysis, temporal meta-regions of 

interest (ROIs) were defined, encompassing the entorhinal cortex, amygdala, 

fusiform gyrus, parahippocampal gyrus, and the inferior and middle temporal gyri. A 

tau PET positivity threshold was set at an SUVR of 1.38 in these ROIs, which is two 

standard deviations above the mean SUVR of the same regions in Aβ PET- CU 

participants. The detailed guidelines and methods for analyses are described in 

eMethods 3. 

 

Plasma collection and processing 

Blood was drawn and laced in tubes containing 0.5 M 

ethylenediaminetetraacetic acid (eMethods 4). The samples were centrifuged at 

1300×g for 10 min, separated into 0.3 mL-vial, and then stored at -75 ºC. The 

interval between plasma collection and Aβ PET scan ranged from 0 to 69 days, with 

a mean of 4 days. The plasma samples were maintained at a temperature of -70 ºC 

during transportation to the Department of Psychiatry and Neurochemistry at the 

University of Gothenburg, where they were subsequently analyzed. Upon arrival, the 
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samples were thawed on wet ice and centrifuged at 500×g for 5 min at 4 ºC. The 

plasma Aβ40 and Aβ42 were measured using the Neurology 4-Plex E kit (Quanterix, 

Billerica, MA, USA). The concentrations of plasma p-tau 181 and p-tau 231 were 

assessed using Simoa assays developed by the University of Gothenburg. The p-tau 

217 levels were measured using the commercial ALZpath kit. All measurements 

were conducted by analysts who were blinded to the clinical backgrounds, and a 

single batch of reagents was utilized in one experimental session. The intra-assay 

variability for these biomarker tests was maintained below 10%. 

 

Definition of abnormal plasma Aβ 42/40 and p-tau biomarkers cutoff 

To determine the plasma biomarker thresholds for Aβ and tau PET positivity, 

logistic regression analyses were conducted in the same cohort, followed by receiver 

operating characteristic analyses to identify the cut-off values that maximize the 

Youden index, thereby optimizing the balance between sensitivity and specificity. 

The plasma biomarker cutoffs for Aβ PET positivity were 0.060 for Aβ 42/40, 6.22 for 

p-tau 181, 0.46 for p-tau 217, and 8.35 for p-tau 231. The cutoffs for tau PET 

positivity were 0.058 for Aβ 42/40, 8.06 for p-tau 181, 0.92 for p-tau 217, and 10.6 for 

p-tau 231. The plasma biomarker levels according to Aβ and tau PET positivity and 

the ROC results are described in eFigure 1 and eTable 1.  

 

Brain MRI and hippocampal volume assessment 

All participants underwent 3D T1 turbo field echo imaging with sagittal slice 

thickness of 1.0 mm with a 50% overlap. The hippocampal volume (HV) was 

measured using an automated hippocampus segmentation method that combined a 

graph cut algorithm with an atlas-based segmentation and morphological opening as 
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previously described.16  

 

Other measurement variables 

The medical records and/or reliable informants provided information 

regarding the status of vascular risk factors, including hypertension, diabetes mellitus 

(DM), hyperlipidemia, ischemic stroke, and CKD. The BMI and systolic/diastolic 

blood pressure (SBP/DBP) were obtained from the medical records. The laboratory 

findings including low-density lipoprotein cholesterol (LDL-C), hemoglobin A1c 

(HbA1c), and estimated glomerular filtration rate (eGFR) within seven days from the 

date of plasma sampling were collected from medical records of participants.  

 

Longitudinal Follow-up 

A subset of 1,872 who underwent two or more assessments employing mini–

mental state examination (MMSE) was included in the MMSE longitudinal analysis, 

while 1,686 participants were included in Clinical dementia rating sum of boxes 

(CDR-SB) analysis. Retrospective and prospective MMSE and CDR-SB scores were 

obtained relative to the time of blood sampling. The mean follow-up period was 3.63 

(range 0.5 to 21.4) years and 3.10 (range 0.5 to 17.4) years for the MMSE and CDR-

SB analyses, respectively.  

 

External validation using two independent cohorts 

For external validation, we utilized data from the TRIAD (N=274) and ADNI 

(N=378) cohorts, with detailed procedures described in eMethods 5. Briefly, in 

TRIAD, Aβ PET positivity was defined by a global 18F-AZD4694 SUVR of 1.55, (24 

Centiloids), and tau PET positivity by a 18F-MK6240 PET temporal meta-ROI SUVR 
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threshold of 1.18. In ADNI, Aβ PET positivity was defined by a global 18F-flortaucipir 

SUVR threshold of 1.11 (22.5 Centiloids), while tau PET positivity was defined by 

18F-flortaucipir meta-temporal ROI SUVR threshold of 1.34. Both cohorts used 

SIMOA for p-tau217 measurements, with TRIAD employing University of Gothenburg 

assays and ADNI using the Quanterix platform. Plasma p-tau217 cutoffs for Aβ and 

tau PET positivity were established using ROC analyses, maximizing the Youden 

index. Thus, we validated the main analyses in both cohorts and the combined 

cohort (K-ROAD + TRIAD + ADNI) based on p-tau217/PET concordance. However, 

data of vascular risk factors and comorbidities were unavailable in the ADNI cohort. 

 

Statistical analysis 

Participants were categorized into four groups according to plasma and PET 

positivity (plasma-/PET−, plasma+/PET−, plasma-/PET+, and plasma+/PET+). The 

concordance rate was defined as the proportion of participants with matching plasma 

and results (either plasma-/PET− or plasma+/PET+) for amyloid or tau, relative to the 

total number of participants analyzed. Clinical characteristics—including biological 

factors and biomarker profiles—were compared between discordant and concordant 

groups (plasma−/amyloid or tau PET− vs. plasma+/amyloid or tau PET− and 

plasma−/ amyloid or tau PET+ vs. plasma+/ amyloid or tau PET+) using independent 

samples t-test and Kruskal–Wallis tests for continuous variables and chi-square and 

Fisher’s exact tests for categorical variables. Linear mixed model analysis was used 

to investigate whether the four groups exhibited different cognitive trajectories, with 

fixed effects that included age, APOE ε4 carrier status, group, time, and the group by 

time interaction term. A random-effects model was used to account for repeated 

measures among participants. Subgroups with fewer than 10 participants were 
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excluded from the analysis due to the limited sample size. A false discovery rate 

(FDR) of 0.05 was used to correct for multiple comparisons. All tests were two-sided, 

and statistical significance was set at P < .05. All analyses were performed using 

SAS version 9.4 (SAS Institute Inc., Cary, NC, USA) and R (version 4.3.2) and R 

studio (version 2023.12.0+369).  

 

Results 

Characteristics of study participants 

A total of 2,611 participants (mean age: 71.2 years; women: 63.4%) were 

included in the plasma/Aβ PET discordance study (eTable 2). The proportions of 

CU, MCI, and DAT were 24.4% (n=636), 52.4% (n=1,369), and 23.2% (n=606), 

respectively. A subset of participants (n=124) was included in the plasma/tau PET 

discordance study (eTable 2). Characteristics of study participants included in 

longitudinal analyses are described in eTable 3 & 4. The associations between 

vascular risk factors, comorbidities, p-tau217 levels, and longitudinal MMSE changes 

are detailed in eResults1. 

 

Discordance of plasma biomarkers with Aβ PET 

Plasma p-tau 217 exhibited the highest concordance rate of 90.5% with Aβ 

PET (Figure 1A), followed by p-tau 231 (77.4%), 181 (77.1%), and the Aβ 42/40 

ratio (76.0%) (eFigure 3A1-3). The p-tau 217+/Aβ PET- group was older compared 

to the other groups, and had higher prevalence of hypertension, DM, hyperlipidemia, 

and CKD, with the lowest eGFR compared to p-tau 217-/Aβ PET- group (P < .05, for 

all) (Table 1). The p-tau 217-/Aβ PET+ group had a higher BMI than that of the p-tau 
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217+/Aβ PET+ group (P = .001). The p-tau 217+/Aβ PET+ group exhibited the most 

rapid cognitive deterioration including MMSE and CDR-SB (Figure 1B). Among the 

discordant groups, the p-tau 217+/Aβ PET- group demonstrated a faster decline than 

that in the p-tau 217-/Aβ PET- group (Figure 1B).  

Details of a sensitivity analysis and the subgroup analyses based on age, 

cognitive stage, and other dementia types are provided in eResults2. 

 

Discordance of plasma biomarkers with tau PET 

P-tau 217 exhibited the highest concordance rate of 83.1% with Tau PET 

(Figure 2A), followed by p-tau 181 (77.2%), 231 (71.2%), and the Aβ 42/40 ratio 

(64.3%) (eFigure 3B1-3). The pairwise comparison of age and major vascular risk 

factors showed no statistically significant differences across the groups (Table 2). 

The p-tau 217+/tau PET+ group demonstrated the fastest cognitive deterioration 

including MMSE and CDR-SB, while the discordant groups did not exhibit significant 

differences in cognitive trajectories compared to the p-tau 217-/tau PET- group 

(Figure 2B).  

 

External validation using independent cohorts  

Concordance rates between pTau217 and Aβ PET were high as 86.9% in 

TRIAD and 81.4% in ADNI (Figure 1A). In both, the p-tau217+/Aβ PET- group was 

the oldest, consistent with K-ROAD. In TRIAD, the p-tau217+/Aβ PET- group had a 

higher prevalence of hypertension and lower eGFR than the p-tau217-/Aβ PET- 

group (P < 0.05) (Table 1). In both cohorts, p-tau217+/Aβ PET+ group showed the 

fastest cognitive decline, and p-tau217+/Aβ PET- also had faster CDR-SB decline 

than p-tau217-/Aβ PET- in ADNI (Figure 1B). Combining cohort confirmed faster 
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cognitive decline in p-tau217-/Aβ PET+ compared to p-tau217-/Aβ PET- (Figure 

3A).  

Plasma p-tau217 and tau PET concordance rates were 84.7% in TRIAD and 

75.9% in ADNI (Figure 2A). The p-tau217+/tau PET- group was older than the p-

tau217-/tau PET- group (Table 2). Again, p-tau217+/tau PET+ showed the fastest 

decline (Figure 2A). Combining cohort confirmed faster decline in p-tau217-/tau 

PET+ compared to p-tau217-/tau PET- (Figure 3B).  

When considering all three biomarkers, the plasma+/Aβ PET+/tau PET+ 

group had the most rapid cognitive decline (Figure 3C). 

 

Discussion 

The present study aimed to investigate the characteristics of discordance 

between plasma biomarkers and PET reflecting AD pathologies in terms of medical 

comorbidities and clinical outcomes. Our findings revealed that in the case of Aβ 

PET, p-tau 217 and PET discordant groups had distinctive medical comorbidities that 

may influence the p-tau 217 concentration compared to the concordant groups. 

Furthermore, the p-tau 217+/Aβ PET- group exhibited worse clinical outcomes 

compared to the p-tau 217-/Aβ PET- group. In contrast, tau PET discordant cases 

did not exhibit significant differences in medical comorbidities or clinical outcomes 

compared to the p-tau 217-/tau PET- group. However, after combining the three Tau 

PET cohorts, the p-tau217-/tau PET+ group showed a faster decline than the tau 

PET- group. Taken together, these findings suggest that the mechanisms underlying 

discordance between plasma biomarkers and PET reflecting AD pathologies may be 

heterogeneous, underscoring the importance of considering the temporal dynamics 
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and biological variability of plasma biomarkers in research and clinical practice. 

Our conclusion that the mechanisms underlying the discordance between p-

tau epitopes and Aβ PET may be heterogeneous could be explained by some of our 

findings. Specifically, the p-tau 217+/Aβ PET- group was older with a higher 

prevalence of vascular risk factors or medical comorbidities including hypertension, 

DM, and CKD compared to the p-tau 217-/Aβ PET- group, which might contribute 

biologically to increased discordance rates. It has been reported that age and CKD 

reduce total blood volume and the clearance rate of proteins, which may potentially 

lead to an increase in plasma biomarker levels.17,18 Despite these findings, the p-

tau217+/Aβ PET- group demonstrated worse clinical outcomes compared to the p-

tau217-/Aβ PET- group, which may be explained by a temporal mismatch between 

p-tau217 and Aβ PET. The soluble form of the biomarker, reflected by p-tau217, 

likely appears earlier in the disease process than the insoluble form seen on PET, 

contributing to the more severe clinical outcomes. In fact, a recent study suggested 

that peak relative changes in p-tau epitopes might occur earlier than those in Aβ-

PET uptake, suggesting that p-tau epitopes might precede Aβ-PET uptake.19  There 

is a possibility that advanced age and vascular risk factors in the p-tau217+/Aβ PET- 

group may contribute to faster cognitive decline. However, our data showed no 

significant effects of vascular comorbidities on cognitive trajectories (eTable5), 

supporting the temporal mismatch explanation. Furthermore, in both younger and 

older age groups, the p-tau217+/Aβ PET- group consistently showed faster cognitive 

decline compared to the p-tau217-/Aβ PET- group (eFigure6). 

We also found that the p-tau217-/Aβ PET+ group had a higher BMI 

compared to the p-tau217+/Aβ PET+ group, which could contribute to the increased 

discordance rates. This is likely because higher BMI decreases p-tau217 
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concentrations by increasing total blood volume.20-22 Additionally, while Aβ positivity 

in the p-tau217-/Aβ PET+ group may be incidental due to age or the early stages of 

AD, their younger age compared to the p-tau217+/Aβ PET- group suggests that they 

are more likely in the early stages of AD. Comparison of the p-tau217-/Aβ PET+ and 

p-tau217+/Aβ PET+ group revealed differences in Aβ uptake, tau PET positivity 

(16.7% vs. 69.6%), hippocampal volumes, MMSE, and CDR-SB scores (Table1 and 

eFigure 4), indicating that the p-tau217+/Aβ PET+ group is more advanced. The 

steepest MMSE decline in the p-tau217+/Aβ PET+ group further supports its more 

advanced stage of AD. 

Our study found that p-tau217 had the highest concordance rate with tau 

PET scans (83.1%) among several plasma biomarkers. No significant differences 

were observed in clinical outcomes between discordant groups and the p-tau217-

/tau PET- group. In external validation, p-tau217 and tau PET concordance rates 

were confirmed to be 84.7% in the TRIAD cohort and 75.9% in the ADNI cohort. The 

p-tau217+/tau PET+ group consistently exhibited the fastest cognitive decline across 

cohorts. Moreover, combining the Tau PET cohorts revealed that the p-tau217-/tau 

PET+ group experienced a more rapid cognitive decline compared to the p-tau217-

/tau PET- group, underscoring the value of integrating plasma and PET biomarkers 

for predicting disease progression. These relatively benign characteristics of the p-

tau 217-/tau PET+ group suggest that some of these patients may have Primary 

Age-Related Tauopathy (PART). However, given that 90% of the group is Aβ 

positive, PART alone cannot fully explain the observed discordance. 

The present study has several strengths. We included a large cohort that 

underwent plasma biomarker testing and Aβ PET imaging as well as extensive 

biological factors affecting plasma biomarker levels and validated the findings using 
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external cohorts. Nevertheless, this study possesses some limitations. First, 

pathological verification was lacking. Although we proposed the possibility of other 

pathologies in the discordant cases, we did not confirm their presence. Second, the 

study participants underwent Aβ PET using different types of tracers. Although the 

diversity of tracer types could affect the proportions of Aβ positivity, we consider that 

this bias is minimal given the very high correlations between Aβ PET tracers23, and 

we used the CL method for harmonization. Third, the small sample size in the tau 

PET study was initially thought to cause nonsignificant differences in cognitive 

decline, but after combining the multiple tau PET cohorts, the p-tau217-/tau PET+ 

group showed a faster decline than the tau PET- group. Fourth, the present study did 

not include data on socioeconomic factors and other variables that could potentially 

affect plasma biomarkers. Finally, in non-AD participants, medical comorbidities and 

cognitive trajectories between p-tau217/PET concordant/discordant groups were less 

distinct, likely due to underlying co-pathologies. Therefore, caution is needed when 

generalizing these findings to non-AD populations (eTable 10 & 11 and eFigure8). 

In summary, our study suggests that the mechanisms underlying the 

discordance between plasma biomarkers and PET reflective of AD pathologies may 

be heterogeneous. As such, our findings highlight the significance of temporal 

dynamics of plasma biomarkers in research and clinical practice.  
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Table 1. Clinical Characteristics of P-tau 217/Aβ PET Concordant and Discordant Groups 1 

 K-ROAD TRIAD cohort ADNI cohort 

  

p-
tau217 -

/Aβ 
PET- 

p-
tau217 
+/ Aβ 
PET - 

P 
val
ue  

p-
tau217 -

/ Aβ 
PET + 

p-tau217 
+/ Aβ 
PET + 

P 
val
ue  

p-tau217 
-/Aβ 
PET- 

p-
tau217 
+/ Aβ 
PET - 

P 
val
ue  

p-
tau217 -

/ Aβ 
PET + 

p-
tau217 
+/ Aβ 
PET + 

P 
val
ue  

p-tau217 
-/Aβ 
PET- 

p-
tau217 
+/ Aβ 
PET - 

P 
val
ue  

p-
tau217 -

/ Aβ 
PET + 

p-
tau217 
+/ Aβ 
PET + 

P 
val
ue  

(N = 
1,073) 

(N = 
152) 

(N = 93) 
(N = 

1,253) 
(N = 152) (N = 13) (N = 23) (N = 86) (N = 186) (N = 35) (N = 35) 

(N = 
122) 

Demograp
hics 

                                    

Age, 
years 

70.0 ± 
8.8 

75.8 ± 
7.2 

<.0
01 

71.5 ± 
7.0 

71.7 ± 
8.6 

0.7
93 

60.0 ± 
19.4 

71.3 ± 
11.3 

0.0
05 

69.2 ± 
10.7 

68.8 ± 
8.2 

0.8
37 

71.7 ±   
6.7 

78.7 ±   
6.6 

<.0
01 

72.7 ±   
5.4 

76.4 ±   
7.2 

0.0
06 

Sex, 
female, n 
(%) 

666 
(62.1) 

82 
(53.9) 

0.0
67 

63 
(67.7) 

822 
(65.6) 

0.7
59 

98 
(64.5%) 

5 
(38.5%) 

0.1
19 

16 
(69.6%) 

52 
(60.5%) 

0.5
77 

94 
(50.5%) 

17 
(48.6%) 

0.9
77 

22 
(62.9%) 

51 
(41.8%) 

0.0
45 

Educatio
n, years 

10.9 ± 
4.8 

10.3 ± 
5.3 

0.1
76 

10.8 ± 
4.3 

10.6 ± 
4.7 

0.9
1 

15.6 ± 
3.4 

15.0 ± 
3.8 

0.5
33 

14.5 ± 
4.2 

15.1 ± 
3.0 

0.5
24 

16.4 ±   
2.8 

17.3 ±   
2.6 

0.0
61 

16.1 ±   
2.4 

16.1 ±   
2.6 

0.9
4 

APOE ε4 
carriers, n 
(%)  

175 
(16.4) 

27 
(17.9) 

0.7
22 

44 
(47.3) 

769 
(61.5) 

0.0
09 

42 
(27.6%) 

2 
(16.7%) 

0.6
26 

10 
(43.5%) 

49 
(57.0%) 

0.3
58 

38 
(20.4%) 

6 
(17.1%) 

0.8
29 

17 
(48.6%) 

66 
(54.1%) 

0.7 

Diagnosis                          

CU/MCI/D
AT, n (%) 

453/546/
74 

42.2/50.
9/6.9 

30/98/24 
19.7/64.
5/15.8 

<.0
01 

33/48/12 
35.5/51.
6/12.9 

117/652/
484 

9.3/52.0/
38.6 

< .
00
1 

134/17/1 
(88.2/11.

2/0.7) 

6/5/2 
(46.2/38
.5/15.4) 

<.0
01 

(65.2/21
.7/13.0) 

(27.9/38.
4/33.7) 

0.0
04 

113/73/0  
(60.8/39.

2/0.0) 

22/10/3 
(62.9/28
.6/8.6) 

<.0
01 

24/8/3 
(68.6/22
.9/8.6) 

50/57/15 
(41.0/46.
7/12.3) 

0.0
15 

Vascular 
risk 
factors 

                                    

HTN, n 
(%) 

266 
(25.0) 

56 
(36.8) 

0.0
03 

26 
(28.6) 

374 
(30.1) 

0.8
48 

48 
(33.3%) 

10 
(83.3%) 

0.0
02 

8 
(40.0%) 

29 
(36.2%) 

0.9
59 

            

DM, n 
(%) 

156 
(14.7) 

40 
(26.3) 

<.0
01 

9 (9.9) 
171 

(13.7) 
0.3
79 

10 
(6.9%) 

 0 
(0.0%) 

0.7
41 

2 
(10.0%) 

4 (5.0%) 
0.7
52 

            

Hyperlipi
demia, n 
(%) 

270 
(25.9) 

54 
(36.0) 

0.0
12 

26 
(29.5) 

396 
(32.2) 

0.6
95 

                        

Lacunar 
infarction, 
n (%) 

23 (2.2) 3 (2.0)  1 3 (3.3) 31 (2.5) 
0.8

9 
                        

CKD, n 
(%) 

21 (2.0) 
17 

(11.2) 
<.0
01 

1 (1.1) 22 (1.8) 
0.9
41 

                        

BMI, 
kg/m2 

24.2 ± 
3.0 

23.9 ± 
3.5 

0.0
59 

24.1 ± 
2.8 

23.1 ± 
3.1 

0.0
01 

26.8 ± 
5.3 

27.5 ± 
5.1 

0.6
79 

26.7 ± 
4.1 

27.0 ± 
5.7 

0.8
43 

            

SBP, 
mmHg 

130.1 ± 
17.6 

129.4 ± 
18.4 

0.8
54 

130.8 ± 
13.4 

128.4 ± 
17.7 

0.2
25 

                        

DBP, 
mmHg 

70.3 ± 
11.6 

67.2 ± 
12.7 

0.0
93 

70.1 ± 
8.5 

69.2 ± 
10.8 

0.4
08 
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HbA1c, 
IFCC, % 

6.0 ± 0.8 6.2 ± 1.2 
0.1
61 

6.1 ± 1.0 5.9 ± 0.7 
0.3
09 

                        

LDL-C, 
mg/dL 

101.5 ± 
32.2 

93.6 ± 
31.8 

0.0
15 

103.2 ± 
36.2 

104.5 ± 
31.7 

0.5
71 

                        

eGFR, 
ml/min 

88.0 ± 
18.3 

70.2 ± 
23.5 

<.0
01 

88.4 ± 
14.9 

86.5 ± 
19.0 

0.3
17 

96.9 ± 
15.9 

78.1 ± 
17.3 

0.0
02 

93.3 ± 
12.6 

89.6 ± 
13.8 

0.3
23 

            

     WMH 
volume, 
mm3 

1843.9 
[424.6;5
271.6] 

3398.3 
[402.0;7
372.7] 

0.1
18 

2061.5 
[398.4;3
492.9] 

2855.8 
[1223.4;
7114.6] 

0.0
5 

                        

AD 
pathology 

                                    

Aβ 
uptake 
(Global CL) 

1.2 ± 9.6 
 2.7 ± 
12.1 

0.1
99 

55.5 ± 
30.2 

100.4 ± 
34.9 

< .
00
1 

 2.7 ± 7.0 
12.3 ± 
11.5 

0.0
12 

59.6 ± 
31.4 

74.7 ± 
27.5 

0.0
26 

 3.3 ± 
10.3 

 4.6 ± 
13.6 

0.2
87 

45.6 ± 
24.0 

74.6 ± 
36.1 

<.0
01 

Tau 
SUVR 
(Meta ROI) 

1.2 ± 0.1 1.4 ± 0.4 
0.6
02 

1.3 ± 0.2 1.8 ± 0.6 
0.0
32 

 0.9 ± 0.2 
 1.3 ± 
0.8 

0.1
76 

 1.2 ± 
0.5 

 1.8 ± 
0.9 

<.0
01 

            

Tau PET 
Positivity 
(%) 

1 (7.1%) 
2 

(33.3%) 
0.4
12 

1 
(16.7%) 

64 
(69.6%) 

0.0
27 

2 (1.3%) 
2 

(15.4%) 
0.0
26 

4 
(17.4%) 

54 
(62.8%) 

<.0
01 

            

Hippocam
pal 
volume, 
mm3     

2979.1 ± 
545.8 

2555.4 ± 
576.9 

<.0
01 

2824.4 ± 
623.4 

2422.2 ± 
549.2 

< .
00
1 

           

MMSE 
26.6 ± 

3.4 
24.6 ± 

4.4 
<.0
01 

26.1 ± 
2.9 

22.4 ± 
5.1 

< .
00
1 

29.2 ± 
1.3 

27.6 ± 
2.4 

0.0
33 

27.3 ± 
4.7 

25.6 ± 
5.3 

0.1
6 

29.0 ±   
1.5 

28.9 ±   
1.6 

0.5
77 

28.1 ±   
2.5 

27.5 ±   
2.4 

0.1
57 

CDR-SB 1.3 ± 1.7 2.1 ± 2.1 
<.0
01 

1.6 ± 1.4 3.5 ± 3.1 
< .
00
1 

 0.3 ± 0.8 
 1.2 ± 
1.6 

0.0
54 

 1.2 ± 
2.4 

 2.7 ± 
3.1 

0.0
35 

 0.6 ±   
0.9 

 0.8 ±   
1.5 

0.8
98 

 0.9 ±   
1.8 

 1.5 ±   
1.7 

<.0
01 

Abbreviations: Aβ, β-amyloid; CU, Cognitively Unimpaired; MCI, Mild Cognitive Impairment; DAT, Dementia of the Alzheimer Type; HTN, Hypertension; DM, Diabetes 2 

Mellitus; BMI, Body Mass Index; eGFR, estimated Glomerular Filtration Rate; AD, Alzheimer’s disease; CL, Centiloid; ROI, Regions of Interest; SUVR, Standardized Uptake 3 

Value Ratio; MMSE, Mini-Mental State Examination; CDR-SB, Clinical Dementia Rating-Sum of Boxes. 4 

Values are presented as mean ± standard deviations, number (percentages), and median (interquartile range), appropriately  5 
  6 
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Table 2. Clinical Characteristics of P-tau 217/Tau PET Concordant and Discordant Groups 7 
 8 

 K-ROAD cohort TRIAD cohort ADNI cohort 

  

p-
tau217 -

/tau 
PET- 

p-
tau217 
+/tau 
PET- 

P 
val
ue  

p-
tau217 -

/tau 
PET+ 

p-
tau217 
+/tau 
PET+ 

P 
val
ue  

p-
tau217 
-/Tau 
PET- 

p-
tau217 
+/ Tau 
PET - 

P 
val
ue  

p-
tau217 -/ 
Tau PET 

+ 

p-tau217 
+/ Tau 
PET + 

P 
val
ue  

p-
tau217 
-/Tau 
PET- 

p-
tau217 
+/ Tau 
PET - 

P 
val
ue  

p-
tau217 -/ 
Tau PET 

+ 

p-tau217 
+/ Tau 
PET + 

P 
val
ue  

  (N = 40) (N = 10) (N = 10) (N = 60) 
(N = 
176) 

(N = 34) (N = 7) (N = 57) 
(N = 
166) 

(N = 59) (N = 8) (N = 47) 

Demograph
ics 

                        

Age, 
years 

73.3 ± 
6.0 

74.0 ± 
7.2 

0.7
69 

70.9 ± 
7.3 

69.2 ± 
9.2 

0.5
7 

61.8 ± 
18.6 

70.9 ± 
9.4 

<.
00
1 

61.7 ± 
19.8 

67.3 ± 
8.0 

0.4
86 

74.8 ± 
6.6 

80.1 ± 
7.5 

<0
.00

1 

80.8 ± 
7.1 

77.5 ± 
7.5 

0.2
51 

Sex, 
female, n 
(%) 

17 
(42.5) 

6 (60.0) 
0.5
23 

7 (70.0) 
39 

(65.0) 
1 

114 
(64.8%) 

18 
(52.9%) 

0.2
66 

5 
(71.4%) 

34 
(59.6%) 

0.8
47 

86 
(51.8%) 

21 
(35.6%) 

0.0
47 

4 
(50.0%) 

24 
(51.1%) 

1 

Education, 
years 

11.4 ± 
4.6 

10.7 ± 
6.2 

0.9
5 

10.9 ± 
4.1 

12.0 ± 
4.3 

0.4
15 

15.5 ± 
3.6 

14.9 ± 
3.2 

0.3
92 

15.3 ± 
4.2 

15.1 ± 
2.7 

0.8
75 

16.5 ± 
2.8 

16.5 ± 
2.6 

0.9
09 

16.6 ± 
2.1 

16.0 ± 
2.4 

0.5
12 

APOE e4 
carriers, n 
(%)  

14 
(35.0) 

7 (70.0) 
0.0
99 

6 (60.0) 
38 

(63.3) 
1 

50 
(28.4%) 

11 
(33.3%) 

0.7
17 

4 
(57.1%) 

38 
(66.7%) 

0.9
37 

46 
(27.7%) 

18 
(30.5%) 

0.8
09 

2 
(25.0%) 

27 
(57.4%) 

0.1
88 

Diagnosis                                     

CU/MCI/DA
T, n (%) 

17/21/2  
(42.5/52
.5/5.0) 

5/3/2  
(50.0/30
.0/20.0) 

0.2
02 

0/4/6  
(0.0/40.0

/60.0) 

4/24/32  
(6.7/40.
0/53.3) 

0.6
92 

150/25/
1  

(85.2/14
.2/0.6) 

21/12/1  
(61.8/35.

3/2.9) 

0.0
05 

2/2/3  
(28.6/28.
6/42.9) 

6/21/30  
(10.5/36.
8/52.6) 

0.3
95 

115/46/
5 

(69.3/27
.7/3.0) 

39/14/6 
(66.1/23.
7/10.2) 

0.0
87 

3/4/1 
(36.5/50.
0/12.5) 

15/17/15 
(21.9/36.
2/31.9) 

0.5
24 

Vascular risk factors                                   

HTN, n 
(%) 

22 
(56.4) 

6 (60.0) 1 4 (40.0) 
26 

(44.1) 
1 

59 
(35.5%) 

16 
(51.6%) 

0.1
36 

1 
(16.7%) 

19 
(35.8%) 

0.6
27 

            

DM, n (%) 
13 

(33.3) 
2 (20.0) 

0.6
66 

2 (20.0) 
11 

(18.6) 
1 

12 
(7.2%) 

1 (3.2%) 
0.6
67 

1 
(16.7%) 

2 (3.8%) 
0.7
02 

            

Hyperlipid
emia, n (%) 

25 
(64.1) 

3 (30.0) 
0.1
13 

2 (20.0) 
28 

(47.5) 
0.2
02 

                        

Lacunar 
infarction, n 
(%) 

4 (10.3) 1 (10.0) 1 1 (10.0)  0 (0.0) 
0.3

1 
                        

CKD, n 
(%) 

 0 (0.0)  0 (0.0) 1  0 (0.0) 3 (5.0) 1                         

BMI, 
kg/m2 

24.1 ± 
2.9 

24.0 ± 
3.4 

0.7
47 

24.8 ± 
4.0 

23.4 ± 
3.6 

0.3
62 

26.9 ± 
5.2 

26.2 ± 
5.9 

0.4
91 

29.1 ± 
2.5 

27.0 ± 
5.5 

0.4
09 

            

SBP, 
mmHg 

134.2 ± 
15.2 

112.8 ± 
32.8 

0.2
56 

129.8 ± 
17.1 

133.6 ± 
24.4 

0.7
06 

                        

DBP, 
mmHg 

70.7 ± 
15.4 

66.0 ± 
23.5 

0.7
37 

66.7 ± 
3.9 

71.8 ± 
14.1 

0.4
23 

                        

HbA1c, 
IFCC, % 

6.1 ± 1.0 5.3 ± 0.0 1 5.9 ± 0.3 6.2 ± 0.8 
0.7
64 
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LDL-C, 
mg/dL 

89.3 ± 
33.0 

139.5 ± 
26.2 

0.1
11 

91.3 ± 
33.1 

96.7 ± 
32.8 

1                         

eGFR, 
ml/min 

83.7 ± 
14.0 

81.7 ± 
10.8 

0.5
3 

94.4 ± 
20.3 

86.1 ± 
20.2 

0.4
06 

96.0 ± 
15.9 

86.5 ± 
16.9 

0.0
09 

94.9 ±  
8.0 

90.0 ± 
13.0 

0.4
19 

            

     WMH 
volume, 
mm3 

2133.1 
[480.3;6
164.9] 

2778.5 
[854.1;6
503.6] 

0.8
97 

 1228.3 
[814.1;1
750.4] 

2413.5 
[483.3;4
863.6] 

0.2
6 

                        

AD 
pathology 

                                    

Aβ uptake 
(Global CL) 

56.4 ± 
54.0 

84.0 ± 
48.4 

0.1
81 

87.7 ± 
43.5 

103.2 ± 
34.6 

0.4
16 

10.3 ± 
21.9 

46.0 ± 
29.8 

<.
00
1 

46.4 ± 
48.4 

81.8 ± 
28.4 

0.1
03 

11.3 ± 
21.8 

49.6 ± 
37.7 

<0
.00

1 

23.2 ± 
28.4 

87.6 ± 
37.2 

<0
.00

1 

Amyloid 
positivity, n 
(%) 

25 
(62.5%) 

8 
(80.0%) 

0.5
02 

9 
(90.0%) 

58 
(96.7%) 

0.9
04 

23 
(13.1%) 

26 
(76.5%) 

<.
00
1 

4 
(57.1%) 

55 
(96.5%) 

0.0
04 

37 
(22.3%) 

44 
(74.6%) 

<0
.00

1 

4 
(50.0%) 

44 
(93.6%) 

0.0
04 

Tau 
uptake 
(meta-ROI 
SUVR) 

1.2 ± 0.1 
 1.3 ± 
0.1 

0.1
58 

 1.7 ± 
0.3 

 2.2 ± 
0.5 

0.0
1 

 0.9 ± 
0.1 

 1.0 ± 
0.1 

0.0
01 

 1.9 ± 
0.7 

 2.3 ± 0.9 
0.2
09 

 1.2 ± 
0.1 

 1.2 ± 
0.1 

0.3
61 

 1.4 ± 
0.1 

 1.7 ± 0.5 
<0
.00

1 

Hippocamp
al volume, 
mm3 

2813.0 ± 
509.0 

2704.1 ± 
503.4 

0.6
65 

2239.6 ± 
561.9 

2296.5 ± 
594.9 

0.8
95 

                        

MMSE 
25.8 ± 

4.1 
25.4 ± 

4.2 
0.7
22 

23.0 ± 
4.3 

20.2 ± 
6.4 

0.2
36 

29.1 ± 
1.2 

28.7 ± 
1.6 

0.1
13 

23.0 ± 
8.1 

23.8 ± 
5.7 

0.7
41 

28.8 ± 
1.7 

28.3 ± 
1.8 

0.0
46 

26.8 ± 
3.0 

24.5 ± 
5.5 

0.2
74 

CDR-SB 1.5 ± 1.6 2.6 ± 2.3 
0.0
38 

4.1 ± 3.0  4.8 ± 4.2 
0.9
46 

 0.3 ± 
0.7 

 0.6 ± 
1.0 

0.1
16 

 3.2 ± 
3.9 

 3.8 ± 3.3 
0.6
59 

 0.5 ± 
1.0 

 0.8 ± 
1.4 

0.1
05 

 2.2 ± 
2.4 

 3.1 ± 3.8 
0.5
33 
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Abbreviations: Aβ, β-amyloid; CU, Cognitively Unimpaired; MCI, Mild Cognitive Impairment; DAT, Dementia of the Alzheimer Type; HTN, 10 

Hypertension; DM, Diabetes Mellitus; BMI, Body Mass Index; eGFR, estimated Glomerular Filtration Rate; AD, Alzheimer’s disease; CL, 11 

Centiloid; ROI, Regions of Interest; SUVR, Standardized Uptake Value Ratio; MMSE, Mini-Mental State Examination; CDR-SB, Clinical 12 

Dementia Rating-Sum of Boxes. 13 
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Figure Legends 

 

Figure 1. Concordance of plasma p-tau217 and Aβ PET (A) and cognitive 

trajectory (B) according to p-tau217/Aβ PET discordance in three cohorts 

Including (1) K-ROAD, (2) TRIAD and (3) ADNI 

The cognitive trajectories across the four groups using linear mixed-effect models 

with fixed effects including age, APOE ε4 carrier status, group, time, and group by 

time interaction term.  

Abbreviations: Aβ, β-amyloid; PET, positron emission tomography; MCI, mild cognitive 

impairment; DAT, dementia of the Alzheimer type; CU, cognitively unimpaired; MMSE, Mini-

Mental State Examination; CDR_SB, Clinical Dementia Rating-Sum of Boxes 

 

Figure 2. Concordance of plasma p-tau217 and tau PET (A) and cognitive 

trajectory (B) according to p-tau217/tau PET discordance in three cohorts 

including (1) K-ROAD, (2) TRIAD and (3) ADNI  

The cognitive trajectories across the four groups using linear mixed-effect models 

with fixed effects including age, APOE ε4 carrier status, group, time, and group by 

time interaction term.  

Abbreviations: Aβ, β-amyloid; PET, positron emission tomography; MCI, mild cognitive 

impairment; DAT, dementia of the Alzheimer type; CU, cognitively unimpaired; MMSE, Mini-

Mental State Examination; CDR_SB, Clinical Dementia Rating-Sum of Boxes 

 

Figure 3. Cognitive trajectory according to p-tau217 and PET discordance 

including (A) Aβ PET, (B) tau PET and (C) Aβ PET & tau PET in combining the 

cohorts (K-ROAD, TRIAD and ADNI)   

The cognitive trajectories across the four groups using linear mixed-effect models 

with fixed effects including age, APOE ε4 carrier status, cohort, group, time, and 

group by time interaction term.  

Abbreviations: Aβ, β-amyloid; PET, positron emission tomography; MMSE, Mini-Mental State 

Examination; CDR_SB, Clinical Dementia Rating-Sum of Boxes  
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