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Figure 3.  Sex specific continuous reference intervals for plasma p-tau-217 (A), BD-Tau (B), and p-tau-
217/Aβ42 (C). Produced using n=2,050 CHMS participants and GAMLSS regression to determine 
smoothed percentiles. Females are displayed with dashed lines (n=1,009) and males are displayed with 
solid lines (n=1,041), the 5th, 50th, and 95th percentiles are displayed.
 

Biomarkers to detect the pathological hallmarks of Alzheimer’s disease (AD) 
include: 
• Amyloid-associated tau phosphorylation preceding neurofibrillary 

tangle formation 
  Biomarker: Phosphorylated tau 217 (p-tau-217)  
 
• Neuronal injury and neurodegeneration 
  Biomarker: Brain Derived Tau (BD-Tau) 

 
• Amyloid Beta plaque formation 
  Biomarker: Amyloid Beta 42 (Aβ42) 
 

 
 

 
 

. 

• 2500 samples were analyzed from the Canadian Health Measures Survey 
(CHMS) Biobank to create reference curves 
 

• CHMS = National epidemiological study that gathers information on health 
of Canadians ages 3 to 79 years old1 

 
• Analysis performed on Quanterix Simoa HD-X analyzer using ALZpath p-tau-

217 Advantage Plus, BD-Tau Advantage Plus, and Neurology 4-plex E assays 

• Continuous reference curves are created using generalized additive models 
for location, scale, and shape (GAMLSS) to define age-specific percentiles2

 

Figure 1. Distribution of 
CHMS participants by age 
and sex. n=2500 
participants from Cycle 5 
collected in 2016/2017. The 
sex distribution of 
participants was equal, with 
n=1,250 (50%) males and 
females.  

Figure 2. Continuous 
reference curves for 
plasma p-tau-217 (A), 
BD-Tau (B), p-tau-
217/BD-Tau (C), and p-
tau-217/Aβ42 (D). 
Produced using n=2500 
CHMS participants and 
GAMLSS regression to 
determine smoothed 
percentiles. Displayed 
percentiles include 1st 

(lowest dotted line), 3rd 

(second lowest dotted 
line), 5th (lowest solid line 
and first shaded gradation 
from bottom), 15th (second 
shaded gradation from 
bottom), 25th (third shaded 
gradation from bottom), 
50th (central solid line), 75th 

(fourth shaded gradation 
from bottom), 85th (fifth 

shaded gradation from 
bottom, 95th (upper solid 
line and end of shaded 
gradations), 97th (second 
highest dotted line), and 
99th (highest dotted line), 
with the shaded region 
indicating the reference 
interval from the 5th to the 
95th percentile. 
 

Isabella DiBerardino1, Sophie Stukas2, Firas Kobeissy3, Jamie Hutchison4, Kevin Wang3, Stefania Mondello5, Thomas Karikari6,7, Ramon Diaz-Arrastia8, Ava Puccio9, Jennifer Cooper2, Cheryl L. Wellington2,10,11  
1Department of Neuroscience, Djavad Mowafaghian Centre for Brain Health, Faculty of Medicine, University of British Columbia, Vancouver, BC, Canada, 2Department of Pathology and Laboratory Medicine, Djavad Mowafaghian Centre for Brain Health, Faculty of Medicine, University of British Columbia, Vancouver, BC, Canada, 

3Department of Neurobiology, Morehouse School of Medicine, Atlanta, GA, USA, 4Children’s Hospital of Eastern Ontario, Ottawa, ON, Canada, 5Department of Biomedical and Dental Sciences and Morphofunctional Imaging, University of Messina, Messina, Italy, 6Alzheimer’s Disease Research Center, University of Pittsburgh, Pittsburgh PA, 
USA, 7Biofluid Biomarker Laboratory, Western Psychiatric Hospital, University of Pittsburgh Medical Center, Pittsburgh PA, USA,, 8Department of Neurology, University of Pennsylvania, Philadelphia, PA, USA, 9Department of Neurological Surgery, School of Medicine, University of Pittsburgh Medical Center, Pittsburgh, PA, USA, 

10International Collaboration on Repair Discoveries, Vancouver, BC, Canada, 11School of Biomedical Engineering, University of British Columbia, Vancouver, BC, Canada 

Conclusions 

• Sex effects were assessed in evenly distributed age 
bins for all biomarkers (3-19, 20-39, 40-59, and 60-
79 years old) using the Harris and Boyd method3, 
followed by validation with simple linear regression 

• P-tau-217 was associated with sex in age bins from 
3 to 79 years

• BD-Tau was associated with sex in age bins from 3 
to 59 years

• The p-tau-217/Aβ42 ratio was associated with sex 
in age bins from 20 to 39 years

• Apparent divergence in older adults (p-tau-
217/Aβ42 ratio) may reflect increased variability at 
older ages and should be further explored
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• Significant age partitions were discovered for all markers
• Significant sex differences were observed for all markers except for the p-tau-

217/BD-Tau ratio

This study aims to create valid reference curves for standardized interpretation of 
p-tau-217, BD-Tau, and ratios for p-tau217/BD-Tau and p-tau-217/Aβ42.

Age-specific reference curves will provide an important foundation for 
interpreting plasma biomarkers of AD and support their integration 

into future neurodegeneration research and clinical studies. 
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