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ABSTRACT
Background: We chronicle SARS-CoV-2 sero-prevalence through eight cross-sectional serosurveys (snapshots) in the Lower Mainland (Greater Vancouver and Fraser Valley), British
Columbia, Canada from March 2020 to August 2022.
Methods: Anonymized-residual sera were obtained from children and adults attending an
outpatient laboratory network. Sera were tested with at least three immuno-assays per snapshot
to detect spike (S1) and/or nucleocapsid protein (NP) antibodies. Sero-prevalence was defined by
dual-assay positivity, including any or infection-induced, the latter requiring S1+NP antibody
detection from January 2021 owing to vaccine availability. Infection-induced estimates were
used to assess the extent to which surveillance case reports under-estimated infections.
Results: Sero-prevalence was ≤1% by the 3rd snapshot in September 2020 and <5% by January
2021 (4th). Following vaccine roll-out, sero-prevalence increased to >55% by May/June 2021
(5th), ~80% by September/October 2021 (6th), and >95% by March 2022 (7th). In all age groups,
infection-induced sero-prevalence remained <15% through September/October 2021, increasing
through subsequent Omicron waves to ~40% by March 2022 (7th) and ~60% by July/August
2022 (8th). By August 2022, at least 70-80% of children ≤19 years, 60-70% of adults 20-59
years, but ~40% of adults ≥60 years had been infected. Surveillance case reports under-estimated
infections by 12-fold between the 6th-7th and 92-fold between the 7th-8th snapshots.
Interpretation: By August 2022, most children and adults had acquired SARS-CoV-2 vaccine
and infection exposures, resulting in more robust hybrid immunity. Conversely the elderly, still
at greatest risk of severe outcomes, remain largely-dependent on vaccine-induced protection
alone, and should be prioritized for additional doses.
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INTRODUCTION
As lead public health agency in the westernmost province of Canada, the BC Centre for
Disease Control (BCCDC) has long established a sero-surveillance protocol to monitor
population susceptibility to emerging or re-emerging respiratory viruses. The approach was first
deployed during the 2009 influenza A(H1N1) pandemic to monitor change in sero-prevalence
across successive pandemic waves and roll-out of the mass vaccination campaign[1-7]. The
methodology utilizes cross-sectional sampling of community-based (anonymized, residual) sera
from children and adults of all ages presenting for outpatient laboratory testing in the most
densely-populated Lower Mainland (Greater Vancouver and Fraser Valley) region of BC where
~60% of the provincial population (of ~5 million) resides (Supplementary_Figure_1)[8,9]. For
viruses (such as influenza) for which serological correlates of protection are established, seroprevalence estimates are used to assess progress toward community immunity[1-4]. For viruses
without established antibody thresholds of protection (such as SARS-CoV-2), findings inform
the proportion of the population remaining immunologically naïve or, conversely, the
accumulating proportion with evidence of infection- or vaccine-induced priming to the novel
pathogen.
In response to SARS-CoV-2 emergence, BCCDC launched its first sero-survey in March
2020, just prior to World Health Organization (WHO) declaration of a COVID-19 pandemic[10].
Since then, BCCDC has conducted eight sero-surveys, spanning seven pandemic waves and the
trajectory of SARS-CoV-2 vaccine roll-out. We present the change in vaccine- and infectioninduced SARS-CoV-2 sero-prevalence among children and adults in the Lower Mainland, BC,
from March 2020 to August 2022. Infection-induced estimates are further used to assess periodspecific attack rates and the extent of under-ascertainment by surveillance case reports.
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METHODS
Sero-survey context
The timeline of SARS-CoV-2 sero-surveys (“snapshots”) in relation to pandemic waves
is shown in Figure_1[11,12], with relevant public health context provided in
Supplementary_Material_1. Publicly-funded nucleic-acid amplification testing (NAAT) was
broadly-available for symptomatic individuals through most of the pandemic until January 2022
when access became limited to high-risk individuals and use of rapid antigen tests (RATs) was
greatly expanded. NAAT (but not RAT) confirmed and epidemiologically-linked cases are
reportable to the BCCDC, but reports to date have excluded re-infections[11]. Apart from
temporary school closure between March and June (epi-weeks 12-22) 2020, children were able
to attend scheduled classes in person. Masking within indoor public settings was mandated for
all individuals ≥12 years old (except in schools) beginning November (epi-week 47) 2020,
extended to schools for the 2021-22 academic year, including children ≥5 years from October
(epi-week 43) 2021. Two spike (S1)-based mRNA vaccines, first authorized in Canada in midDecember 2020[13], were initially targeted to long-term care residents and healthcare workers
with age-based prioritization of the oldest community-dwelling adults in BC beginning March
2020. Public health measures were lifted in February (epi-week 7) along with mask mandates in
March (epi-week 10) and vaccine cards for social settings in April (epi-week 14) 2022.

Sampling approach
Sera were sampled from the Lower Mainland, BC with eligible municipalities shown in
Supplementary Figure 1. Two Lower Mainland health authorities (HA) are responsible for
surveillance reporting including Fraser Health Authority (FHA:~1.9 million) and Vancouver
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Coastal Health Authority (VCHA:~1.2 million)[8,9]. Anonymized-residual sera were provided to
BCCDC under legal order of the Provincial Health Officer by LifeLabs, the only outpatient
laboratory network in the Lower Mainland. Individuals presenting for SARS-CoV-2 antibody
testing and those residing in care or correctional facilities were excluded. For the first two
snapshots, 100 sera per age group were sought but thereafter sampling increased to 200, equally
male and female, per age groups: <5,5-9,10-19,20-29,30-39,40-49,50-59,60-69,70-79, and ≥80
years[14]. The study was approved by the University of British Columbia Clinical Research
Ethics Board (H20-00653).

Serological testing
At each snapshot, at least three commercially-available chemi-luminescent assays
(CLIAs), targeting S1 or nucleocapsid protein (NP), were used in serological testing[15,16].
Sero-positivity was defined by signal above the cut-off threshold on at least two CLIAs. Prior to
vaccine availability, all sero-positivity was assumed infection-induced. From the January 2021
sero-survey, infection-induced sero-positivity required that at least one of the two positive assays
include anti-NP detection (i.e. S1+NP antibody).
Serological testing was undertaken real-time with adjustment based on evolving
understanding of assay characteristics and their local availability(Table_1). For the first three
snapshots in 2020, sera were screened with the Ortho (S1 total antibody: “Ortho-S1”) and Abbott
(NP IgG: “Abbott-NP”) assays at the BCCDC Public Health Laboratory (PHL). Specimens
positive on either CLIA were then also tested with the Siemens (S1 receptor-binding domain
IgG/IgM: “Siemens-S1-RBD”) assay. With vaccine roll-out, anti-NP detection became more
important but concerns related to waning and reduced anti-NP sensitivity also arose, particularly
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for Abbott-NP[17-21]. For the 4th and 5th snapshots, testing was supplemented, as volume
permitted, by additional Roche (NP total antibody: “Roche-NP”) testing at the Providence Health
Care Special Chemistry Laboratory. In the event a specimen was Abbott/Roche-NP discordant,
NP positivity on either assay was accepted as indicative of infection. For the 6th and 7th
snapshots, all sera were tested by Ortho-S1, Siemens-S1-RBD and Roche-NP assays. By the 8th
snapshot, the BCCDC PHL no longer offered Ortho-S1 testing, so it was replaced with the
Abbott (S1-RBD IgG) assay[15,16,22].

Statistical analyses
Sero-prevalence
Sero-prevalence estimates based on dual-assay sero-positivity are presented as “any”
(vaccine- and/or infection-induced) and “infection-induced” (with/without vaccination). Crude
tallies and sero-prevalence estimates with 95% confidence intervals (CIs) are provided but
primary sero-prevalence estimates are based upon Bayesian logistic regression modelling[23,24].
Prevalence log-odds were modeled for each snapshot independently, incorporating a hierarchical
distribution for each age group, sex, and HA cell. High sensitivity and specificity have been
reported for each of the CLIAs[15,16,22,25], but evaluations have not typically addressed
potential variation by vaccination status, time since exposure, severity, age and/or target
group[26-28]. Similar to other public health agencies[29,30], we do not adjust for sensitivity or
specificity in primary analyses, but explore their effects as detailed in
Supplementary_Material_2. Bayesian modelling was implemented in the Stan probabilistic
programming language using a Hamiltonian Monte Carlo method to generate samples of the
posterior. Eight thousand samples were generated across four chains including 4000 warm-up
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samples. Sero-prevalence estimates with 95% credible intervals (CrI) for each age group, sex,
and HA stratum were sampled from the posterior with the post-stratification method[31]. These
were applied to FHA and VCHA population estimates[8,9] to produce age-, sex- and HAstandardized cumulative and period-specific sero-prevalence estimates, the latter reflecting attack
rates between snapshots. Visual inspection and the R-hat statistic were used to determine
convergence and mixing of the chains.

Surveillance under-ascertainment ratio
Infection-induced sero-prevalence estimates and population census statistics were used to
model the number of infections in the Lower Mainland. Surveillance under-ascertainment ratios
(SUARs) with 95%CrIs were derived by dividing the modeled number of infections by the actual
number of surveillance case reports from FHA+VCHA. Cumulative and period-specific SUARs
were derived, the latter assuming no previously-infected individuals were re-infected as per
surveillance case reporting in BC. Additional methodological details are provided in
Supplementary_Material_3.

RESULTS
Participant profiles
Of 14,000 sera collected across eight sero-surveys, 13,765 (98%) contributed with 235
excluded due to insufficient volume(Table_1). Of excluded sera, 215 (91%) were collected
during the earliest March and May 2020 snapshots, and most (189; 80%) were children <10
years. The number excluded, tested and dual-assay positive is detailed in
Supplementary_Table_1.
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Half of participants were female, reflecting the sampling framework and source
population(Supplementary_Table_2). Median age was also similar to the source population
(~40 years), slightly older for the two earliest snapshots (~44-45years). The percentage
distribution by age group was within 5-10% (absolute) of the source population. However, more
sera were collected from FHA compared to the Lower Mainland distribution (60%), notably
among children <10 years(Supplementary_Table_3). As shown in Figure_1, FHA also
reported more (about two-thirds) of Lower Mainland SARS-CoV-2 cases.

Sero-prevalence and SUAR estimates
Primary Bayesian adjusted SARS-CoV-2 sero-prevalence estimates by snapshot are
displayed for any and infection-induced antibody overall in Figure_2, and by age group in
Figure_3 and Figure_4. Crude tallies and precise Bayesian estimates with CrIs, including
stratification by age, sex and HA are provided in Supplementary_Tables_4-5. Estimates
stratified simultaneously by age group and sex are provided in Supplementary_Tables_6-7.
Crude single-assay findings are provided for reference in Supplementary_Table_8.
Cumulative surveillance case reports since the beginning of the pandemic and SUARs by
the 4th (January 2021) through 8th (July/August 2022) snapshots are provided in
Supplementary_Table_9. Period-specific case reports, attack rates and SUARs between each
consecutive snapshot are shown in Supplementary_Table_10, and by age group between the
6th-7th and 7th-8th snapshots in Figure_5 and Supplementary_Table_11.

Sero-prevalence by snapshot
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Estimates of any sero-prevalence did not exceed 1% through the first three snapshots to
September 2020. By January 2021 (4th snapshot), the estimate of any sero-prevalence was still
<5% with minor difference from the infection-induced estimate consistent with low vaccine
coverage. By May/June 2021 (5th), >55% had evidence of SARS-CoV-2 priming, driven by
vaccine coverage provincially (~60%), with ~10% considered infection-induced. By
September/October 2021 (6th), the estimate of any sero-prevalence was ~80% (similar to vaccine
coverage); whereas, infection-induced sero-prevalence remained stable at ~10%, reflecting
trough SARS-CoV-2 reports during the summer 2021(Figure_1). By March 2022 (7th), 95% of
participants had detectable SARS-CoV-2 antibody (consistent with ~85% vaccine coverage),
with ~40% for whom infection contributed. The latter reflects the greatest period-specific attack
rate (33%) across the series, driven by the intervening Omicron BA.1 wave. By July/August
2022 (8th), ~60% of participants were infected, a further ~20% increase associated with the
spring/summer Omicron BA.2 and BA.4/5 waves.

Sero-prevalence by HA, sex, age group and snapshot
Estimates of any sero-prevalence differed by <1% (absolute) by sex or HA and all
infection-induced estimates were within 5% by sex and 10% by HA (consistently higher for
FHA). When further stratified by age, all estimates remained within 5-10% between males and
females (with inconsistent direction).
By May/June 2021, the effect of age-based vaccine roll-out was evident with seroprevalence generally increasing with increased age (except among the very old who were
vaccinated earliest). Consistent with later vaccine eligibility for children 5-11 years (from
November 2021), estimates of any and infection-induced sero-prevalence were comparable
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among children <10 years (within 1% absolute) through September/October 2021. Children <5
years became vaccine-eligible in August 2022 with <1-2% vaccinated by the corresponding
snapshot, but their estimates of any versus infection-induced sero-prevalence were more
divergent in both March (72% vs. 63%) and July/August (84% vs. 73%) 2022. Since any seroprevalence in that age group would necessarily be infection-induced, discrepancies may be a
measure of reduced anti-NP detection.
In all age groups, cumulative infection-induced sero-prevalence remained <6% through
January 2021 and <15% through September/October 2021 (6th). By the March (7th) or
July/August (8th) 2022 snapshots, cumulative infection rates were much higher, showing gradual
decrease with increasing age. For individuals <50 years, the greatest period-specific attack rates
were between the 6th-7th snapshots; whereas, elderly adults ≥70 years experienced their highest
attack rates between the 7th-8th snapshots.
By March 2022, at least 60-70% of children ≤19years had been infected and by
July/August at least 70-80% had been infected. Of note, children <10years with the highest
period-specific attack rates of any age group between the 6th-7th snapshots (≥50%) subsequently
had the lowest period-specific attack rates between the 7th-8th (<10%). While just about 15% of
elderly adults ≥70 years were had been by March 2022, this increased to ~40% by July/August
2022. Adults 70-79 years with the lowest period-specific attack rates of any age group between
the 6th-7th snapshots (<10%) then had the highest period-specific attack rates between the 7th-8th
(~30%).

SUARs
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Cumulatively, surveillance case reports under-estimated infections in the Lower
Mainland by ~5-fold by March and ~8-fold by July/August 2022. Period-specific SUARs
ranged 3-8 up to September/October 2021 (higher at the first period when sero-prevalence was
very low and CrIs were wide). With the subsequent Omicron waves and changes in testing
practices, surveillance reporting more substantially under-estimated infections with SUAR of
12.1 (95%CrI: 11.0, 13.2) between September/October 2021 and March 2022 (6th-7th) and 91.9
(95%CrI: 75.3, 110.1) between March and July/August 2022 (7th-8th). Both cumulative and
period-specific SUARs were generally highest in children and lowest in older adults, with
overlapping CrIs between pediatric and adult age groups otherwise.
Sensitivity and specificity adjustment had litle impact, as shown in exploratory analyses
displayed in Supplementary_Table_12 (sero-prevalence), and Supplementary_Table_13
(period-specific SUARs).

INTERPRETATION
Through eight cross-sectional sero-surveys conducted in the 2.5 years since the WHO
declared the SARS-CoV-2 pandemic, we chronicle change in pediatric and adult sero-prevalence
in the Lower Mainland, BC. During the first year of the pandemic, virus circulation was
effectively suppressed through extraordinary public health measures, with virtually all remaining
uninfected and immunologically-naïve. Vaccine availability and roll-out then radically
transformed the immuno-epidemiological landscape, such that by September 2021, >80% overall
had antibody evidence of priming to the virus with <15% having been infected. A subsequent
series of Omicron waves then dramatically resulted in at least 60% overall having been infected
by August 2022, including at least 70-80% of children ≤19 years, 60-70% of adults 20-59 years
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and ~40% ≥60 years, culminating in >85% of children and >95% of adults having been primed
(by vaccine and/or infection) overall. Individuals <50 years were especially affected by the
Omicron BA.1 wave, notably serving as priming exposure for young children, while older adults
≥70 years experienced their greatest attack rates during subsequent BA.2 or BA.4/5 waves,
superimposing infection-induced boost upon their high vaccine coverage.
Multiple immunological, epidemiological and/or modeling studies have reinforced the
improved protection afforded by hybrid (vaccine + infection) immunity over that induced by
either exposure alone[32-45]. In general, booster doses using ancestral Wuhan-like antigen
among previously-infected individuals have resulted in transient increased protection with
marginal incremental improvement against severe outcomes. Our age-related findings are
consistent with the very young now being most-infected but least-vaccinated, while the very old
are most-vaccinated and least-infected. Among elderly adults who contribute the greatest number
of severe outcomes, more than half remain reliant on vaccine-induced immunity for their
protection as we enter the fall of 2022. The extent to which prior vaccine/infection history should
help guide booster-dose recommendations overall depends upon a number of factors, not the
least of which because a large proportion may not be aware of their infection status[46].
Moreover, the antigenic relatedness and immunological interactions between previouslyinfecting viruses, original and updated vaccine strains and currently circulating or emerging
variants are complex and dynamic. The incremental value of boosting by age further depends
upon immunization program goals and individual and population risk assessments, notably in
relation to the prevention of severe outcomes. What ultimately seems clear amidst this
complexity is that the immuno-epidemiological context and sense of urgency to receive
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additional doses is now remarkably changed for most of the population, owing to the
accumulation of more robust hybrid immunity.
Compared to other sero-surveillance in Canada or globally, our approach is unique in
serially-sampling all pediatric and adult age groups and both sexes simultaneously, enabling their
direct comparison and extending the information available from other more restricted population
subsets (e.g. prenatal sera confined to women of childbearing age, or blood donors confined to
mostly non-elderly adults). Overall, our findings align well with comparable subsets evaluated
elsewhere. In the United States, comparison across several sero-surveys indicates similar agerelated gradation in accumulated infection rates through June 2022, highest in children and
lowest in older adults[47]. Among Canadian blood donors ≥18 years, about half had evidence of
infection by the end of June 2022, highest among younger adults 18-25 years (~70%) and lowest
among elderly adults >65 years (~30%)[48,49]. Similarly, among blood donors ≥17 years in the
United Kingdom through mid-August (epi-week 33) 2022, ~70% were infected overall, also
highest among younger adults 17-29 years (>80%) and lowest in older adults 70-84 years (about
half)[30]. A consistent finding across published sero-surveys is the lower levels of hybrid
immunity among older adults.
Our sero-surveillance also indicates that standard case-based reporting under-estimated
infections in the Lower Mainland by up to 100-fold between March and August 2022 alone,
following the loosening of public health measures, the tightening of NAAT access and the
abundance of non-reportable RAT use. While other surveillance indicators may be warranted,
including those for which access to testing is more consistent (e.g. hospitalizations) or
sustainable (e.g. wastewater sampling), the derivation of per case severe outcome risks will
continue to require denominator case tallies. Ongoing sero-surveillance and associated SUAR
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estimation is important in informing the fold-increase to case denominators (and commensurate
fold-decrease to per case severe outcome estimates) to inform accurate risk assessment.
Our study has limitations. Residual clinical specimens are more likely to come from
people with underlying comorbidities who may differ in their exposure risk and immune
response, together tending to under-estimate infection-induced sero-prevalence. Delay in
generating an antibody response and uncertainty in its duration, each also tend toward underestimation. Such issue may be suggested in our comparison with anti-S1 detection among mostly
unvaccinated children <5 years for whom estimates should be comparable but were ~10% lower
for anti-NP detection. We otherwise show good concordance between our estimates of any seroprevalence and vaccine coverage and between our participant and source population age/sex
profiles. Our period-specific SUAR estimates assumed no re-infections, consistent with
surveillance case reporting in BC, but we anticipate their exclusion to have had minimal impact.
In analysis from Quebec, Canada, Carazo et al identified re-infections among just 4% of
community-dwelling cases ≥12 years old during the Omicron BA.1 dominant period[34], and
among just 8% of healthcare worker cases during the Omicron BA.2 dominant period[35].
Finally, the extrapolation of our findings to other areas should take into account context-specific
differences such as in-person school attendance, implementation of mask mandates, vaccination
program adjustments and other mitigation measures.
In conclusion, sero-prevalence findings presented here indicate almost complete reversal
in the proportion of the population immunologically naïve versus primed against SARS-CoV-2
since its first emergence 2.5 years ago. Age-based sero-prevalence estimates best inform risk
assessment and response in relation to public health goals. In that regard, most of the pediatric
and adult population are at low risk of severe COVID-19 outcomes due in part to their accrued
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vaccine and infection exposures, creating more robust hybrid immunity. Conversely the elderly,
still at greatest risk of severe outcomes, remain largely dependent upon vaccine-induced
protection alone, and should remain the priority for additional doses.
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Table 1. Sero-prevalence surveys: timing, sample size, participant characteristics, and assays applied
Serosurvey Year

1

2020

2

2020

3

2020

4

2021

5

2021

6
7
8

Calendar span
(epi-weeks)

Context

March 5-13
(10-11)
May 8-27
(19-22)
September 17-29
(38-40)
January 16-27
(2-4)

Post-second wave,
before broad vaccination

Female
Median
Sample
Sample sex among
age among
size
size
included
included
aim
included participants
participants
N=14,000 N=13,765 N=6,893
(years)
n (%)

Assays
Applied (antibody to target antigen)1

Pre-first wave

1000

895

452 (50)

44

Ortho2 (S1) + Abbott3 (NP);
any positive also tested with Siemens4 (S1-RBD)

Post-first wave

1000

890

450 (50)

45

As above, for sero-survey 1

Pre-second wave,
school start

2000

2000

1000 (50)

39.5

As above, for sero-surveys 1 and 2

May 30 – June 11
Post-third wave
(22-23)
September 26 – October 8
Fourth wave,
2021
(39-40)
school start
March 13 – March 24
2022
Post-fifth wave
(11-12)
July 31 – August 11
Seventh wave,
2022
(31-32)
before autumn/school start

2000

1999

1000 (50)

40

Ortho2 (S1) + Abbott 3 (NP);
any positive also tested with Siemens4 (S1-RBD)
[+ supplemental Roche5 (NP), volume permitting]6

2000

1991

997 (50)

39

As above, for sero-survey 4

2000

1990

994 (50)

40

Ortho2 (S1) + Roche5 (NP) + Siemens3 (S1-RBD)

2000

2000

1000 (50)

39.5

As above for sero-survey 6

2000

2000

1000 (50)

39.5

Abbott (S1-RBD)7 + Roche5 (NP) + Siemens3 (S1-RBD)

S1 = spike 1 protein; S1-RBD = receptor binding domain of the S1 protein; NP = nucleocapsid protein. Detection of anti-NP indicates infection-induced antibody as no vaccines
used in Canada contain NP antigen. See Figure 1 for timing of sero-surveys in relation to pandemic waves.
1

Overall sero-positivity (vaccine- or infection-induced) defined by meeting assay-specific cut-offs on any two of the assays applied. For the first three snapshots in 2020, sero-positivity was assumed to be infection-induced.
Thereafter, infection-induced sero-positivity required that one of the two positive assays be anti-NP-specific.
2 Ortho assay detects total antibody (IgA, IgG and IgM) to recombinant S1 using the Vitros XT 7600 analyzer (Ortho-Clinical Diagnostics, Rochester, New York). As per manufacturer instruction, the patient sample signal was
divided by the calibrator signal, with resultant signal to cut-off (S/C) ratios of <1.00 and ≥1.00 considered negative or positive, respectively.
3 Abbott assay detects IgG antibody to NP using the ARCHITECT i2000SR analyzer (Abbott Laboratories, Diagnostic Division, Abbott Park, Illinois). As per manufacturer instruction, samples with S/C ratios of <1.40 and ≥1.40
were considered negative or positive, respectively.
4 Siemens assay detects total antibody (IgG, IgM) to S1-RBD using the ADVIA Centaur XP system (Siemens Healthineers, Erlangen, Germany). As per manufacturer instruction, samples with S/C ratios of <1.00 and ≥1.00 were
considered negative or positive, respectively.
5 Roche assay detects total antibody (IgA, IgG and IgM) to NP using the Roche cobas e601 analyzer (Roche Diagnostics Gmbh, Mannheim, Germany). As per manufacturer instruction, samples with S/C ratios of <1.00 and ≥1.00
were considered negative or positive, respectively.
6 With greater variability, waning and reduced sensitivity for anti-NP overall, especially with the Abbott assay [17-21], orthogonal testing was adjusted to also incorporate the Roche (NP total antibody) assay. For the fourth and
fifth sero-surveys, positivity on either Ortho or Abbott assays was followed by Siemens testing per above, but supplemented also by Roche where specimen volume permitted. In the event a specimen was found to be Abbott/Roche
discordant, NP positivity on either assay was accepted, with a positive Roche replacing a negative Abbott finding for orthogonal interpretation.
7 Abbott assay detects IgG to the S1 receptor binding domain (S1-RBD) using the ARCHITECT i2000SR analyzer (Abbott Laboratories, Diagnostic Division, Abbott Park, Illinois). As per manufacturer instruction, samples with
S/C ratios of <50.0 and ≥50.0 were considered negative or positive, respectively.
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Figure 1. Epidemic curve of provincial surveillance case reports by epidemiological week with timing of sero-surveys overlaid, British Columbia,
Canada

Surveillance case reports as recorded by the BC Centre for Disease Control from Fraser Health Authority and Vancouver Coastal Health Authority. Other health regions include combined reports and populations of Interior
Health Authority, Northern Health Authority and Vancouver Island Health Authority. Surveillance case reports reflect tallies of laboratory-confirmed, laboratory probable and epidemiologically-linked cases as of the August
2022 snapshot as posted on the BCCDC website [11] but excluding cases from out-of-province and care facility (long term care, assisted living, independent living) residents to reflect community-dwelling Lower Mainland
residents. Surveillance case reports are timed by episode date defined hierarchically by onset date, or if unavailable then specimen collection or laboratory result date. Through the current study period spanning to August
2022, official BCCDC surveillance case report tallies include only the first (primary infection) and exclude re-infections [11]. Epidemic waves are enumerated with predominant variant of concern (VOC) contribution during
specified waves.
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Figure 2. Sero-prevalence (any and infection-induced) overall, by sero-survey, March 2020 to July/August 2022, Lower Mainland, British
Columbia, Canada

95% CrI = 95% credible interval (around the estimate of “any” which represents vaccine and/or infection induced sero-prevalence). Darker bars are infection-induced sero-prevalence.
Displayed sero-prevalence estimates are based upon Bayesian model estimation, standardized for age, sex and health authority (HA) within the Lower Mainland (Fraser HA and Vancouver Coastal
HA), British Columbia, Canada. See Supplementary Table 4 (any) and Supplementary Table 5 (infection-induced) for crude tallies and Bayesian estimates with CrIs.
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Figure 3. Change in any sero-prevalence by age group and sero-survey, March 2020 to July/August 2022, Lower Mainland, British Columbia,
Canada

95% CrI = 95% credible interval Displayed sero-prevalence estimates are for any (vaccine and/or infection-induced) antibody, stratified by age group and based upon Bayesian model estimation,
standardized for age, sex and health authority (HA) within the Lower Mainland (Fraser HA and Vancouver Coastal HA), British Columbia, Canada. See Supplementary Table 4 for crude tallies and
Bayesian estimates with CrIs.
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Figure 4. Change in infection-induced sero-prevalence by age group and sero-survey, March 2020 to July/August 2022, Lower Mainland, British
Columbia, Canada

95% CrI = 95% credible interval Displayed sero-prevalence estimates are for infection-induced antibody, stratified by age group and based upon Bayesian model estimation, standardized for age, sex
and health authority (HA) within the Lower Mainland (Fraser HA and Vancouver Coastal HA), British Columbia, Canada. See Supplementary Table 5 for crude tallies and Bayesian estimates with
CrIs.
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Figure 5. Period-specific surveillance under-ascertainment ratios, overall and by age group, 6th-7th (September/October 2021 to March 2022) and 7th8th sero-surveys (March to July/August 2022), Lower Mainland, British Columbia, Canada

95% CrI = 95% credible interval. Displayed are the period-specific surveillance under-ascertainment ratios (SUARs) (log scale) overall and by age group. For precise values including period-specific
case reports, attack rates and SUARS see Supplementary Table 10 (overall period-specific, between all consecutive sero-surveys) and Supplementary Table 11 (period-specific, by age group, 6th7th and 7th-8th sero-surveys).
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