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Goal: Immunity monitoring

• ‘Seroprevalence in Canada’ webpage 
https://www.covid19immunitytaskforce.ca/seroprevalence-in-canada/

Synthesis of seroprevalence estimates from CITF partners and Canadian Blood 
Services reports 
Interactive graphics

• Monthly report to the Chief Public Health Office
Additional estimates 
Narrative synthesis for special populations such as long-term care home residents

• Scientific publication
The Evolution of Population Immunity to SARS-CoV-2: A Time-Series Study of 
Seroprevalence in Canada, 2020-2022 (under review @ CMAJ)
Collaboration with 7 large general population projects
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https://www.covid19immunitytaskforce.ca/seroprevalence-in-canada/


Methods: Ecologic time series
• Data: Statistical aggregates of anti-N and anti-S seropositivity

Published Canadian estimates catalogued by SeroTracker
Shared seroprevalence estimates
Mostly provincial-level for repeated calendar periods
Often standardized to provincial population, adjusted for assay sensitivity and 
specificity

• Statistical model
Bayesian multi-level model assuming beta-binomial distribution
Number positive calculated from adjusted seroprevalence and original sample size
Regression splines for flexible time trend
Province-specific intercept and slopes, partial pooling



Infection acquired seroprevalence over time, Canada
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Each point represents a seroprevalence estimate from a project at the mid-point of a sample collection period. Infection-acquired seropositivity was measured as 
anti-nucleocapsid or anti-spike seropositivity prior to Jan 2021 but only anti-nucleocapsid seropositivity after Dec 2020. Provinces in region: Atlantic = NB, NS, PE, 
NL; Eastern = ON, QC; Western = BC, AB, SK, MB; insufficient data for Territories. Trendline represents the population-weighted mean of provincial seroprevalence 
Bayesian model estimates. Grey bands represent 95% credible interval.



Infection-acquired seroprevalence over time, by province
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Each point represents a seroprevalence estimate from a project at the mid-point of a sample collection period. Infection-acquired seropositivity was 
measured as anti-nucleocapsid or anti-spike seropositivity prior to Jan 2021 but only anti-nucleocapsid seropositivity after Dec 2020. Trendline 
represents the population-weighted mean of provincial seroprevalence Bayesian model estimates. Grey bands represent 95% credible interval.
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Each point represents a seroprevalence estimate from a project at the mid-point of a sample collection period and the mid-point of the age range of 
the participants. Infection-acquired seropositivity was measured as anti-nucleocapsid or anti-spike seropositivity prior to Jan 2021 but only anti-
nucleocapsid seropositivity after Dec 2020.

Infection-acquired seroprevalence over time by age, Canada



Summary
Achievements and lessons learned

• Immunity monitoring

Regular estimates of seroprevalence 
in Canada communicated to 
decision-makers and the public

• Leading role in data aggregation 
and statistical analysis

Metadata and harmonization

Modelling meetings with experts 
and trainees
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Limitations

• Serology as correlate of 
immunity 

• Data sources
Few probabilistic, representative 
surveys or low response rates 
Few estimates for children

• Capacity



Next steps

In progress

• Model-based age group 
estimates

• Anti-S model with explanatory 
variables (anti-N + vaccination)

• Latent ‘true’ infections model 

See Nathan Duarte’s poster

Methods article in progress (Judy 
Chen and Rahul Arora)
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Opportunities

• Understanding data source 
differences 

• Optimizing sampling

• Spatial-temporal
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9

CITF secretariat
David Buckeridge
Olivia Oxlade
Bruce Mazer
Hanna Swail*
Ahmed Moustafa Ahmed
Jaspreet Jain
Jeanie Quach
Camille Trapé
Varun Anipindi
Caroline Phaneuf
Tod Hoffman
David Nguyen
Timothy Evans
Catherine Hankins

Modelling working group
Dave Stephens
Jane Heffernan
Rahul Arora
Nathan Duarte
Haoyu Wu

Public Health Agency of 
Canada

SeroTracker
https://serotracker.com

COVID-19 Canada Open Data 
Working Group 
https://opencovid.ca/

Metadata, data access and governance 
Maelstrom Research 
https://www.maelstrom-research.org/network/citf

Isabel Fortier
Rita Wissa

McGill Libraries and Borealis
https://borealisdata.ca/dataverse/CITF

Alissa Beth Rod

McGill Centre of Genomics and Policy
Alexandre Bernier
Ma’n Zawati

https://serotracker.com/
https://opencovid.ca/
https://www.maelstrom-research.org/network/citf
https://borealisdata.ca/dataverse/CITF


Projects contributing estimates
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• Canadian Blood Services (C. Pambrun)
• Action to Beat Coronavirus (Ab-C; P. Jha)
• Alberta Precision Laboratories (J. Kanji, C. Charlton)
• BCCDC (D. Skrowonski, funded by the BCCDC)
• Canadian Antenatal Serosurvey (D. Money, C. Charlton)
• Canadian Partnership for Tomorrow’s Health (CanPath; P. Awadalla)
• CCAHS-1 (Statistics Canada, R. Gravel)
• Héma-Québec (M. Germain)
• Manitoba Seroprevalence (D. Stein)
• Public Health Ontario (S. Bolotin, funded by PHO)
• Saskatchewan Seroprevalence (M. Anderson)
• CHU Sainte-Justine (Centre hospitalier universitaire mère-enfant) serosurveillance study (C. Quach & C. Renaud, funded

by MSSS, Québec)
• CHILD (M. Azad)
• EnCORE (K. Zinszer) - Children and school and daycare staff
• SPRING (M. Sadarangani)
• TargetKIDS! (J. Maguire)
• Canadian Longitudinal Study on Aging (CLSA; P. Raina)
• Prospective Evaluation of Immunity after COVID-19 vaccines in Seniors (PREVENT: M. Sadarangani and A. Jassem)
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Come talk data in the foyer!
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