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ENHANCED EPIDEMIOLOGICAL SUMMARY 

Confirmed Cases of COVID-19 Following 
Vaccination in Ontario: December 14, 2020 to 
October 31, 2021 
Purpose 
This report describes confirmed cases of coronavirus disease 2019 (COVID-19) following COVID-19 
vaccination. 

In order to identify cases with a symptom onset date after receipt of vaccine (i.e. post-vaccination 
cases), vaccine uptake data extracted from the Ontario Ministry of Health’s (MOH) COVaxON application 
was linked to case data extracted from the MOH’s Public Health Case and Contact Management Solution 
(CCM). Further details on the linkage are described in the Technical Notes. Data in this report include 
the most current information extracted from COVaxON as of November 1, 2021 at approximately 7:00 
a.m. and CCM as of November 1, 2021 at 1:00 p.m. The report includes COVID-19 vaccinations and cases 
reported up to October 31, 2021. 

For additional information on COVID-19 vaccine uptake in the province, please visit the interactive 
Ontario COVID-19 Data Tool to explore vaccination uptake data by public health unit, age group and 
trends over time. The weekly report on COVID-19 Vaccine Uptake and Program Impact in Ontario 
further describes vaccine uptake across the province as well as the impact of the vaccination program 
on COVID-19 cases and severe outcomes. 

Background 
This report provides a focused analysis on confirmed cases of COVID-19 infection following COVID-19 
vaccination. While vaccines provide a high degree of protection from COVID-19 infection, it is expected 
that a small proportion of vaccinated individuals may become infected as no vaccine is 100% effective. 
Protection from COVID-19 infection does not occur immediately following vaccination. Immunity 
develops over time. Vaccine effectiveness (VE) is estimated to be 60-80% for preventing COVID-19 
infection 3-4 weeks after receiving a single dose of Pfizer, Moderna, or AstraZeneca vaccines.1,2 
Following the second dose, VE increases to greater than 85%. When COVID-19 cases occur following 
vaccination, there is evidence that vaccines reduce symptomatic infection, the severity of illness, as well 
as transmission.3,4 The VE for the prevention of serious outcomes such as hospitalizations and intensive 
care unit (ICU) admissions ranges between 70-90%. VE may also be impacted by COVID-19 variants of 
concern (VOC). Evidence to date for the B.1.1.7 (Alpha) variant suggests no significant impact on VE.5 
However, the B.1.617.2 (Delta) variant, has been shown to impact VE against symptomatic infection, 
especially for individuals who have only had one dose of vaccine.6  

Throughout the report, symptomatic post-vaccination cases are shown separately in addition to 
combined estimates for both symptomatic and asymptomatic post-vaccination cases. As vaccination 

https://www.publichealthontario.ca/en/data-and-analysis/infectious-disease/covid-19-data-surveillance/covid-19-data-tool?tab=vaccine
https://www.publichealthontario.ca/-/media/documents/ncov/epi/covid-19-vaccine-uptake-ontario-epi-summary.pdf?la=en
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reduces severity of infection, asymptomatic post-vaccination cases are expected. Asymptomatically 
infected post-vaccination cases also may be less likely to transmit infection compared to symptomatic 
post-vaccination cases. Further, since the timing of infection (i.e. date of infection, approximated by 
symptom onset date) relative to vaccination (i.e. date of dose administration) is unclear for 
asymptomatic cases, it is possible that asymptomatic cases were infected prior to vaccination and may 
not be post-vaccination cases. 

Further, over time as a population becomes more highly vaccinated the number of post-vaccination 
cases, including breakthrough cases, will likely increase.  Even with a highly effective vaccine, cases may 
occur among vaccinated individuals due to a larger proportion of the population being vaccinated than 
unvaccinated. 

Definition of Terms 
The following definitions, were used to describe COVID-19 infection following vaccination. 

Post-vaccination Cases 
• Case not yet protected from vaccination: Cases with a symptom onset date that was 0 to <14 

days following the first dose of a Health Canada authorized COVID-19 vaccine. This time period 
from vaccination is not sufficient to develop immunity, therefore these cases are not considered 
protected from vaccination. 

• Partially vaccinated case: Cases with a symptom onset date that was 14 or more days following 
the first dose of a 2-dose series of a Health Canada authorized COVID-19 vaccine or 0 to <14 
days after receiving the second dose of a 2-dose Health Canada authorized COVID-19 vaccine 
series. This time period from vaccination may be sufficient to develop some degree of immunity, 
but these cases are not considered fully protected as they have not yet received the second 
dose or have only recently received the second dose. 

• Breakthrough (i.e., fully vaccinated) case: Cases with a symptom onset date that was 14 or 
more days following receipt of the second dose of a 2-dose series of a Health Canada authorized 
COVID-19 vaccine, 14 or more days following the first dose of a Health Canada authorized 
COVID-19 vaccine product with a 1-dose schedule, or 0 to <14 days after receiving the third dose 
of a Health Canada authorized COVID-19 vaccine. These cases are considered fully protected 
from vaccination, however, as VE is not 100%, it is expected that a small number of cases will 
occur among fully vaccinated individuals. 

• Post-dose 3 case (i.e. case following a third dose): Cases with a symptom onset date that was 
14 or more days following the receipt of a third dose of a COVID-19 vaccine, following two doses 
of Health Canada authorized COVID-19 vaccine products. The third dose is recommended to 
complete a primary series for select immunocompromised individuals and as a booster for 
waning immunity in select populations, including elderly populations.  
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Highlights 
• Since the COVID-19 vaccination program began on December 14, 2020 and up to October 31, 

2021, a total of 11,024,753 individuals in Ontario are fully vaccinated7. Of these individuals, 
14,498 became breakthrough (i.e. fully vaccinated) cases and 30 became cases following a third 
dose (Table 1).  

• The number of post-vaccination cases declines dramatically as time from vaccination increases 
(Figure 1). 

• 26.4% of cases post-vaccination occurred 14 or more days after dose 2 administration and 
are considered breakthrough cases, and 0.1% became cases following a third dose (Table 
1). 

• The rate of COVID-19 in unvaccinated individuals is higher compared to fully vaccinated 
individuals. This trend has remained consistent over time (Figure 2). 

• In the past 30 days, unvaccinated individuals were approximately 5.6 times more likely to 
become a case of COVID-19 compared to fully vaccinated individuals (Figure 2). 

• In the past 30 days, the rate of COVID-19 in unvaccinated individuals was higher compared 
to fully vaccinated individuals in every age group (Figure 5). 

 

 

• Among individuals 60 years of age or older, the rate of COVID-19-related hospitalizations was 
higher among unvaccinated individuals compared to fully vaccinated individuals.  This trend has 
remained consistent over time (Figure 6). 

• In the past 30 days, unvaccinated adults 60 years of age or older were approximately 19.6 
times more likely to be hospitalized due to COVID-19 compared to fully vaccinated adults 
60 years of age and older (Figure 6). 

• Unvaccinated cases accounted for the majority (92.3%) of COVID-19 cases reported since 
December 14, 2020 and up to October 31, 2021, with breakthrough cases accounting for 3.2% of 
cases, and cases following a third dose accounting for <0.1% (Figure 4). 

• Similar trends are observed for hospitalizations and deaths, with unvaccinated cases 
accounting for 91.3% of hospitalizations and 90.6% of deaths while breakthrough cases 
accounted for 2.2% of hospitalizations and 2.8% of deaths.  Cases following a third dose 
accounted for <0.1% of hospitalizations and <0.1% of deaths (Figure 4). 

• Between February 3, 2021 (when routine mutation testing was implemented) and October 31, 
2021, trends in variants of concern (VOCs) among vaccinated cases reflect trends in VOCs among 
all cases, with B.1.1.7 (Alpha) being the dominant strain from approximately March to June, and 
an increasing number of B.1.617.2 (Delta) reporting since May (Figure 8, Table 4).  For additional 
information on VOCs among all COVID-19 cases, refer to the COVID-19 Daily Epidemiological 
Summary.8 

https://www.publichealthontario.ca/-/media/documents/ncov/epi/covid-19-daily-epi-summary-report.pdf?sc_lang=en
https://www.publichealthontario.ca/-/media/documents/ncov/epi/covid-19-daily-epi-summary-report.pdf?sc_lang=en
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Cases By Time Since Vaccination 

Figure 1. Confirmed post-vaccination cases of COVID-19 by number of days between dose administration and symptom onset: Ontario, 
December 14, 2020 to October 31, 2021 

 

 
 
Notes:  
1. Post-vaccination cases are shown as per the Definition of Terms. Partially vaccinated cases are shown as 14+ days after dose 1 and 0-13 days after dose 2. Breakthrough 

cases are shown as 14+ days after dose 2 and 0-13 days after dose 3. Post-dose 3 cases are shown 14+ days after dose 3. 
2. Post-dose 3 cases are included in the figure, however, the numbers are small (refer to Table 1).  
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Table 1. Confirmed post-vaccination cases of COVID-19: Ontario, December 14, 2020 to October 31, 2021  

 
Not yet protected: 
0-13 days after dose 1 

Partially vaccinated: 
14+ days after dose 1 and 
0-13 days after dose 2 

Breakthrough: 
14+ days after dose 2 and 
0-13 days after dose 3 

Post-dose 3:  
14+ days after dose 3 Total 

Symptomatic 15,758 (37.1%) 14,978 (35.2%) 11,775 (27.7%) 16 (<0.1%) 42,527 (100.0%) 

Asymptomatic 4,024 (32.7%) 5,548 (45.1%) 2,723 (22.1%) 14 (0.1%) 12,309 (100.0%) 

Total 19,782 (36.1%) 20,526 (37.4%) 14,498 (26.4%) 30 (0.1%) 54,836 (100.0%) 

Notes: 
1. ‘Partially vaccinated’ excludes cases that received the Janssen vaccine product, a 1-dose schedule product. 
2. ‘Breakthrough’ includes cases that received the Janssen vaccine product, a 1-dose schedule product.  
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Trends 
Figure 2. Seven-day average rate of COVID-19 per 100,000 person days among unvaccinated and fully vaccinated individuals by symptom 
onset date: Ontario, February 15, 2021 to October 31, 2021 

 

 

 

  

Notes: 
1. Due to instability from small denominators as a result of lower vaccination coverage at the beginning of the immunization program, rates are shown from February 15, 

2021 on. 
2. Trends in cases in the most recent weeks should be interpreted with caution due to delays in reporting. 
3. Definitions for denominators (vaccination status of individuals) are included in the Technical Notes. Partially vaccinated individuals are not included in the figure. 
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Figure 3. Confirmed cases of COVID-19 by symptom onset date: Ontario, December 14, 2020 to October 31, 2021 

 

 

Notes:  
1. Symptomatic partially vaccinated and breakthrough cases are shown by symptom onset date. Asymptomatic partially vaccinated and breakthrough cases are shown by 

the first available of specimen collection or reported date, as an approximation of symptom onset date. COVID-19 cases that are not partially vaccinated or breakthrough 
cases (indicated with yellow bars) are showing using the first in time of symptom onset, specimen collection or reported date. 

2. Trends in partially vaccinated and breakthrough cases are a reflection of both trends in vaccine administration (increasing number of doses administered over time) and 
trends in COVID-19 incidence. 

3. Trends in cases in the most recent weeks should be interpreted with caution due to delays in reporting. 
4. Unvaccinated cases include those that received dose 1 within 0 to 13 days of their onset and are not yet protected from immunization.   
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Figure 4. Proportion of confirmed COVID-19 cases, hospitalizations (including intensive care unit admissions), and deaths among 
unvaccinated, partially vaccinated, breakthrough, and post-dose 3 cases: Ontario, December 14, 2020 to October 31, 2021 

 

 

Note: Post-dose 3 cases are included in the figure, however, the numbers are small (refer to Table 1).  
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Demographic Characteristics 
Table 2. Demographic characteristics of partially vaccinated and breakthrough confirmed cases of COVID-19: Ontario, December 14, 2020 to 
October 31, 2021 

Characteristic 
Symptomatic and asymptomatic 
partially vaccinated cases:  

Number (% of all cases) 

Symptomatic and asymptomatic 
breakthrough cases:  

Number (% of all cases) 

Symptomatic and asymptomatic 
post-dose 3 cases:  

Number (% of all cases) 
All cases: Number 

Sex Blank cell  Blank cell  Blank cell 

Female 11,241 (5.0%) 8,152 (3.6%) 14 (<0.1%) 225,285 

Male 9,238 (4.0%) 6,319 (2.8%) 16 (<0.1%) 229,378 

Age (years)     

12-17 507 (1.8%) 410 (1.5%) 0 (0.0%) 27,770 

18-29 3,347 (3.0%) 2,935 (2.6%) 0 (0.0%) 112,307 

30-39 2,619 (3.4%) 2,856 (3.7%) 0 (0.0%) 76,165 

40-49 2,672 (4.1%) 2,564 (3.9%) 1 (<0.1%) 65,047 

50-59 3,308 (5.4%) 2,109 (3.4%) 4 (<0.1%) 61,737 

60-69 3,673 (9.6%) 1,785 (4.6%) 6 (<0.1%) 38,428 

70-79 2,284 (12.3%) 937 (5.1%) 4 (<0.1%) 18,536 

80+ 2,102 (14.1%) 901 (6.0%) 15 (0.1%) 14,931 

Total 20,526 (4.5%) 14,498 (3.2%) 30 (<0.1%) 456,369 
Notes:  
1. ‘All cases’ includes all confirmed COVID-19 cases (both vaccinated and unvaccinated, as well as both symptomatic and asymptomatic cases) since December 14, 2020. 
2. Individuals with unknown sex and/or age are excluded. 
3. Age groups are informed by vaccine product recommendations (i.e. no vaccine currently authorized or recommended in individuals <12 years of age) and sequencing of 

vaccine program eligibility in older adults which has progressed using decrements of 5 year age bands from 80 years of age. 
4. Dose 3 eligibility in Ontario is currently limited to select populations.  



Confirmed Cases of COVID-19 Following Vaccination in Ontario 10 

Figure 5. Rate of COVID-19 per 100,000 person days among unvaccinated and fully vaccinated individuals by age group in the previous 30 
days: Ontario 

 

  

Notes: 
1. Individuals with unknown age are excluded. 
2. Definitions for denominators (vaccination status of individuals) are included in the Technical Notes. Partially vaccinated individuals are not included in the figure. 
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Severe Outcomes 
Figure 6. Seven-day average rate of COVID-19 hospitalization per 100,000 person days among unvaccinated and fully vaccinated individuals 
60 years of age and older by symptom onset date: Ontario, February 15, 2021 to October 31, 2021  

 

Notes:  
1. Due to instability from small denominators as a result of lower vaccination coverage at the beginning of the immunization program, rates are shown from February 15, 

2021 on. 
2. Trends in hospitalizations in the most recent weeks should be interpreted with caution due to delays in reporting. 
3. Definitions for denominators (vaccination status of individuals) are included in the Technical Notes. Partially vaccinated individuals are not included in the figure.  
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Figure 7a. Hospitalizations (including intensive care unit admissions) among unvaccinated, partially vaccinated and breakthrough confirmed 
cases of COVID-19 by age group: Ontario, December 14, 2020 to October 31, 2021 

 

Notes: 
1. Individuals with unknown age are excluded. 
2. The denominators used to calculate the age-specific proportions for hospitalizations among partially vaccinated and breakthrough cases (i.e. the age-specific total of 

partially vaccinated and breakthrough cases) are provided in Table 2. 
3. Proportions for partially vaccinated and breakthrough cases (e.g. 12-17 age group) should be interpreted with caution due to instability caused by small denominators. 

Age groups are informed by vaccine product recommendations (i.e. no vaccine currently authorized or recommended in individuals <12 years of age) and sequencing of 
vaccine program eligibility in older adults which has progressed using decrements of 5 year age bands from 80 years of age.  
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Figure 7b. Fatalities among unvaccinated, partially vaccinated and breakthrough confirmed cases of COVID-19 by age group: Ontario, 
December 14, 2020 to October 31, 2021 

 

Notes: 
1. Individuals with unknown age are excluded. 
2. The denominators used to calculate the age-specific proportions for fatalities among partially vaccinated and breakthrough cases (i.e. the age-specific total of partially 

vaccinated and breakthrough cases) are provided in Table 2. 
3. Proportions for partially and breakthrough cases should be interpreted with caution due to instability caused by small denominators. 
4. Age groups are informed by vaccine product recommendations (i.e. no vaccine currently authorized or recommended in individuals <12 years of age) and sequencing of 

vaccine program eligibility in older adults which has progressed using decrements of 5 year age bands from 80 years of age. 
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Outbreak Related Cases 

Table 3. Partially vaccinated and breakthrough confirmed cases of COVID-19 linked to a confirmed outbreak: Ontario, December 14, 2020 to 
October 31, 2021 

 12-17 
years 

18-29 
years 

30-39 
years 

40-49 
years 

50-59 
years 

60-69 
years 

70-79 
years 80+  years Total 

Symptomatic cases Blank 
cell  

Blank 
cell       Blank 

cell 
Partially vaccinated cases linked to a confirmed 
outbreak: Number (%) 

41 
(10.8%)         

335 
(12.5%)

247 
(11.9%)

266 
(12.8%)

368 
(14.9%)

285 
(11.1%)

106 
(7.3%)

281 
(22.5%)

1,931 
(12.9%)

Partially vaccinated cases: Total 380 2,683 2,084 2,083 2,470 2,569 1,449 1,250 14,978 

Breakthrough cases linked to a confirmed 
outbreak: Number (%) 

41 
(13.2%) 

241 
(9.7%) 

200 
(8.2%) 

192 
(8.8%) 

201 
(11.7%) 

173 
(12.4%) 

114 
(16.2%) 

284 
(52.0%) 

1,446 
(12.3%) 

Breakthrough cases: Total 310      2,476 2,446 2,176 1,718 1,400 702   546 11,775
Post-dose 3 cases linked to a confirmed outbreak: 
Number (%) 

0  
(N/A) 

0  
(N/A) 

0  
(N/A) 

0  
(N/A) 

0 
(0.0%) 

1 
(25.0%) 

1 
(50.0%) 

6 
(100.0%) 

8 
(50.0%) 

Post-dose 3 cases: Total 0 0 0 0 4 4 2 6 16 

Asymptomatic cases          

Partially vaccinated linked to a confirmed 
outbreak: Number (%) 

12 
(9.4%) 

120 
(18.1%) 

131 
(24.5%) 

136 
(23.1%) 

185 
(22.1%) 

186 
(16.8%) 

104 
(12.5%) 

301 
(35.3%) 

1,176 
(21.2%) 

Partially vaccinated cases: Total 127 664 535 589 838 1,104 835 852 5,548 

Breakthrough cases linked to a confirmed 
outbreak: Number (%) 

22 
(22.0%) 

68 
(14.8%) 

59 
(14.4%) 

51 
(13.1%) 

91 
(23.3%) 

96 
(24.9%) 

58 
(24.7%) 

235 
(66.2%) 

680 
(25.0%) 

Breakthrough cases: Total 100 459 410 388 391 385 235 355 2,723 

Post-dose 3 cases linked to a confirmed outbreak: 
Number (%) 

0  
(N/A) 

0  
(N/A) 

0  
(N/A) 

0 
(0.0%) 

0  
(N/A) 

2 
(100.0%) 

1 
(50.0%) 

7  
(77.8%) 

10 
(71.4%) 

Post-dose 3 cases: Total 0 0 0 1 0 2 2 9 14 

Note: Individuals with unknown age are excluded.  
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Variants of Concern 
Figure 8. Symptomatic and asymptomatic partially vaccinated,breakthrough and post-dose 3 confirmed cases of COVID-19 by mutation of 
interest (MOI) or variant of concern (VOC) and symptom onset date*: Ontario, December 14, 2020 to October 31, 2021 

 

Notes:  
1. ‘VOC/MOI not detected’ includes confirmed cases of wild type cases of SARS-CoV-2 COVID-19 where a VOC lineage or a MOI (specifically spike (S) gene mutations N501Y 

and E484K) were not detected, as well as cases where unspecified S gene mutations (other than MOIs N501Y and E484K) were detected. Further, the drop down value to 
indicate ‘MOI not detected’ was not available in CCM prior to March 29, 2021. As a result, a ‘MOI not detected’ will only be reported for cases prior to March 29, 2021 if 
data were updated retrospectively. 

2. ‘MOI detected’ includes confirmed cases of COVID-19 where a MOI, specifically spike (S) gene mutations N501Y and/or E484K were detected. Mutations common to 
B.1.617.2 are not included in the current VOC mutation test. 

3. ‘Lineage B.1.315 (beta)’ includes B.1.351 cases identified by genomic analysis and those presumed to be B.1.351 based on ‘Mutation K417N+ and N501Y+ and E484K+’ in 
the Investigation Subtype field. 
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4. ‘Lineage P.1 (gamma)’ includes P.1 cases identified by genomic analysis and those presumed to be P.1 based on ‘Mutation K417T+ and N501Y+ and E484K+’ in the 
Investigation Subtype field 

5. ‘Lineage B.1.617.2 (delta)’ includes B.1.617.2 cases identified by genomic analysis. Mutations common to B.1.617.2 are not included in the current VOC mutation test. 
‘iLineage B.1.1.7 (alpha)’ ncludes confirmed COVID-19 cases where lineage B.1.1.7 was identified by genomic analysis and those presumed to be B.1.1.7 based on positive 
N501Y and negative E484K mutation in the CCM Investigation Subtype field. 

6. ‘No information reported’ includes cases where subtype is blank or reported as ‘COVID-19’. 
7. Symptomatic partially vaccinated and breakthrough cases are shown by symptom onset date. Asymptomatic partially vaccinated and breakthrough cases are shown by 

the first available of specimen collection or reported date, as an approximation of symptom onset date. 
8. Interpret the VOC and mutation trends with caution due to the varying time required to complete testing and/or genomic analysis following the initial positive test for 

SARS-CoV-2. Data for calculating the change in cases and the cumulative case count uses data from the Subtype field only. Data for cases with a B.1.1.7, B.1.351, P.1 and 
B.1.617.2 lineage detected or any of the mutations listed above are determined using the Investigation Subtype field only. Changes to the VOC testing algorithm may 
impact counts and trends. As of February 3, 2021 all PCR positive SARS-Co-V-2 specimens with CT values ≤ 35 are tested for a N501Y mutation. As of March 22, 2021, 
positive specimens with a Ct ≤ 35 are tested for both the N501Y and E484K mutation, with all E484K positive specimens with a Ct ≤ 30 forwarded for further genomic 
analysis. If found to be positive for the N501Y mutation only, no further genomic analysis are performed as these are presumed to be B.1.1.7. As of May 26, 2021, cases 
where an E484K mutation is detected will no longer be reflexed for sequencing as VOC testing labs switched to a representative sampling method where only a 
proportion of all positives with a Ct ≤ 30 are forwarded for further genomic analysis. 

9. The increasing trends in partially vaccinated and breakthrough cases are a reflection of both trends in vaccine administration (increasing number of doses administered 
over time) and trends in COVID-19 incidence.  



Confirmed Cases of COVID-19 Following Vaccination in Ontario 17 

Table 4. Partially vaccinated and breakthrough COVID-19 cases with mutation of interest or variant of concern: Ontario, February 3, 2021 to 
October 31, 2021 

Notes:  
1. ‘No VOC/MOI detected’ includes confirmed cases of wild type cases of SARS-CoV-2 COVID-19 where a VOC lineage or a MOI (specifically spike (S) gene mutations N501Y 

and E484K) were not detected, as well as cases where unspecified S gene mutations (other than MOIs N501Y and E484K) were detected. Further, the drop down value to 
indicate ‘MOI not detected’ was not available in CCM prior to March 29, 2021. As a result, a ‘MOI not detected’ will only be reported for cases prior to March 29, 2021 if 
data were updated retrospectively. Mutations common to B.1.617.2 are not included in the current VOC mutation test. 

2. ‘Lineage B.1.1.7 (alpha) includes confirmed COVID-19 cases where lineage B.1.1.7 was identified by genomic analysis and those presumed to be B.1.1.7 based on positive 
N501Y and negative E484K mutation in the Investigation Subtype field. 

3. ‘Lineafe B.1.135 (beta)’ includes B.1.351 cases identified by genomic analysis and those presumed to be B.1.351 based on ‘Mutation K417N+ and N501Y+ and E484K+’ in 
the Investigation Subtype field. 

4. ‘Lineage P.1 (gamma)’ includes P.1 cases identified by genomic analysis and those presumed to be P.1 based on ‘Mutation K417T+ and N501Y+ and E484K+’ in the 
Investigation Subtype field. 

5. ‘Lineage B.1.617.2 (delta)’ includes B.1.617.2 cases identified by genomic analysis. Mutations common to B.1.617.2 are not included in the current VOC mutation test. 
6. ‘Not reported’ includes cases where subtype is blank or reported as ‘COVID-19’. 
7. Includes all confirmed symptomatic COVID-19 cases (both vaccinated and unvaccinated) reported since February 3, 2021. 
8. Includes all confirmed symptomatic and asymptomatic COVID-19 cases (both vaccinated and unvaccinated, as well as both symptomatic and asymptomatic) reported 

since February 3, 2021. 
9. Interpret the VOC and mutation trends with caution due to the varying time required to complete testing and/or genomic analysis following the initial positive test for 

SARS-CoV-2. Data for calculating the change in cases and the cumulative case count uses data from the Subtype field only. Data for cases with a B.1.1.7, B.1.351, P.1 and 
B.1.617.2 lineage detected or any of the mutations listed above are determined using the Investigation Subtype field only. 

10. Changes to the VOC testing algorithm may impact counts and trends. As of February 3, 2021 all PCR positive SARS-Co-V-2 specimens with CT values ≤ 35 are tested for a 
N501Y mutation. As of March 22, 2021, positive specimens with a Ct ≤ 35 are tested for both the N501Y and E484K mutation, with all E484K positive specimens with a Ct 

Blank cell 

Symptomatic and 
asymptomatic 
partially vaccinated 
cases 

Symptomatic and 
asymptomatic 
breakthrough cases 

Symptomatic and 
asymptomatic post-
dose 3 cases 

Total symptomatic and 
asymptomatic partially 
vaccinated, breakthrough, 
and post-dose 3cases: 
Number (%) 

Total cases 

No VOC or MOI detected1 4,378 6,746 13 11,137 (16.7%) 66,840 

Variant      

Lineage B.1.1.7 (Alpha)2 8,412 

 

 

760 0 9,172 (6.3%) 145,858 

Lineage B.1.351 (Beta)3 71 18 0 89 (6.0%) 1,491 

Lineage P.1 (Gamma)4 296 30 0 326 (6.2%) 5,227 

Lineage B.1.617.2 (Delta)5 2,721    3,835 8 6,564 (31.0%) 21,192

Not reported6 4,094 3,098 9 7,201 (8.3%) 86,422 
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≤ 30 forwarded for further genomic analysis. If found to be positive for the N501Y mutation only, no further genomic analysis are performed as these are presumed to be 
B.1.1.7. As of May 26, 2021, cases where an E484K mutation is detected will no longer be reflexed for sequencing as VOC testing labs switched to a representative 
sampling method where only a proportion of all positives with a Ct ≤ 30 are forwarded for further genomic analysis.   
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Public Health Unit 
Table 5. Partially vaccinated and breakthrough confirmed cases of COVID-19 by public health unit: Ontario, December 14, 2020 to October 31, 
2021 

Public Health Unit 

Symptomatic and 
asymptomatic partially 
vaccinated cases:  

Number (% cases) 

Symptomatic and 
asymptomatic breakthrough 
cases:  

Number (% cases) 

Symptomatic and 
asymptomatic post-dose 
3 cases:  

Number (% cases) 

Total cases:  

Number 

Algoma Public Health 31 (6.5%) 39 (8.1%) 0 (0.0%) 479 

Brant County Health Unit 192 (5.0%) 183 (4.7%) 0 (0.0%) 3,877 

Chatham-Kent Public Health 92 (4.2%)  

  

  

  

132 (6.0%) 0 (0.0%) 2,207 

City of Hamilton Public Health Services 1,086 (5.2%) 808 (3.9%) 0 (0.0%) 20,877 

Durham Region Health Department 1,052 (4.8%) 644 (3.0%) 2 (<0.1%) 21,805 

Eastern Ontario Health Unit 200 (4.4%) 254 (5.6%) 4 (0.1%) 4,528 

Grey Bruce Health Unit 161 (8.1%)  

  

  

110 (5.6%) 0 (0.0%) 1,978 

Haldimand-Norfolk Health Unit 110 (4.8%) 91 (3.9%) 0 (0.0%) 2,304 

Haliburton, Kawartha, Pine Ridge District 
Health Unit 127 (6.1%) 62 (3.0%) 0 (0.0%) 2,085 

Halton Region Public Health 696 (4.7%) 582 (3.9%) 1 (<0.1%) 14,855 

Hastings Prince Edward Public Health 94 (7.5%) 94 (7.5%) 0 (0.0%) 1,261 

Huron Perth Public Health 115 (6.0%) 92 (4.8%) 0 (0.0%) 1,908 

Kingston, Frontenac and Lennox & Addington 
Public Health 103 (6.8%) 141 (9.3%) 0 (0.0%) 1,519 
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Public Health Unit 

Symptomatic and 
asymptomatic partially 
vaccinated cases:  

Number (% cases) 

Symptomatic and 
asymptomatic breakthrough 
cases:  

Number (% cases) 

Symptomatic and 
asymptomatic post-dose 
3 cases:  

Number (% cases) 

Total cases:  

Number 

Lambton Public Health 131 (3.5%) 141 (3.8%) 0 (0.0%) 3,737 

Leeds, Grenville & Lanark District Health Unit 57 (4.3%) 44 (3.3%) 0 (0.0%) 1,329 

Middlesex-London Health Unit 531 (4.3%) 424 (3.4%) 2 (<0.1%) 12,379 

Niagara Region Public Health 795 (5.1%) 503 (3.2%) 9 (0.1%) 15,568 

North Bay Parry Sound District Health Unit 78 (11.0%) 50 (7.0%) 0 (0.0%) 712 

Northwestern Health Unit 40 (3.8%) 34 (3.2%) 0 (0.0%) 1,059 

Ottawa Public Health 916 (4.2%) 924 (4.2%) 1 (<0.1%) 21,805 

Peel Public Health 3,432 (4.1%) 1,551 (1.8%) 0 (0.0%) 83,956 

Peterborough Public Health 119 (7.2%) 69 (4.2%) 0 (0.0%) 1,658 

Porcupine Health Unit 159 (7.6%) 99 (4.7%) 0 (0.0%) 2,104 

Public Health Sudbury & Districts 127 (4.9%) 204 (7.8%) 2 (0.1%) 2,599 

Region of Waterloo Public Health and 
Emergency Services 985 (6.3%) 491 (3.2%) 1 (<0.1%) 15,582 

Renfrew County and District Health Unit 40 (6.4%) 12 (1.9%) 0 (0.0%) 629 

Simcoe Muskoka District Health Unit 476 (4.2%) 403 (3.5%) 1 (<0.1%) 11,402 

Southwestern Public Health 175 (4.5%) 134 (3.4%) 0 (0.0%) 3,920 
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Public Health Unit 

Symptomatic and 
asymptomatic partially 
vaccinated cases:  

Number (% cases) 

Symptomatic and 
asymptomatic breakthrough 
cases:  

Number (% cases) 

Symptomatic and 
asymptomatic post-dose 
3 cases:  

Number (% cases) 

Total cases:  

Number 

Thunder Bay District Health Unit 93 (3.1%) 40 (1.3%) 0 (0.0%) 2,983 

Timiskaming Health Unit 12 (5.6%) 3 (1.4%) 0 (0.0%) 216 

Toronto Public Health 5,297 (4.1%) 3,454 (2.7%) 4 (<0.1%) 127,907 

Wellington-Dufferin-Guelph Public Health 420 (5.6%) 295 (4.0%) 1 (<0.1%) 7,449 

Windsor-Essex County Health Unit 638 (4.1%) 943 (6.0%) 1 (<0.1%) 15,712 

York Region Public Health 1,946 (4.4%) 1,448 (3.3%) 1 (<0.1%) 43,980 

Ontario 20,526 (4.5%) 14,498 (3.2%) 30 (<0.1%) 456,369 

Notes:  
1. ‘Total cases’ includes all confirmed symptomatic and asymptomatic COVID-19 cases (both vaccinated and unvaccinated) reported since December 14, 2020. 
2. Age groups are informed by vaccine product recommendations (i.e. no vaccine currently authorized or recommended in individuals <12 years of age) and sequencing of 

vaccine program eligibility in older adults which has progressed using decrements of 5 year age bands from 80 years of age.
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Technical Notes 

Data Sources 
• COVID-19 case data were based on information successfully extracted from the Ontario Ministry 

of Health's CCM application as of November 1, 2021 at approximately 1:00 p.m. for cases 
reported from Feb 1, 2021 on and as of November 1, 2021 at approximately 9:00 a.m. for cases 
reported up to Jan 31, 2021. 

• COVID-19 vaccination data were based on information successfully extracted from the Ontario 
Ministry of Health’s COVaxON application as of November 1, 2021 at approximately 7:00 a.m. 
for vaccination records created on or after Jun 1, 2021 and October 28, 2021 at approximately 
7:00 a.m. for vaccination records created up to May 31, 2021. 

• Ontario population estimate data were sourced from Statistics Canada. Population estimates 
2001-2020: Table 1 annual population estimates by age and sex for July 1, 2001 to 2020, health 
regions, Ontario [unpublished data table]. Ottawa, ON: Government of Canada; 2021 [received 
April 22, 2021]. 

Data Caveats 
• COVaxON and CCM are dynamic reporting systems, which allow ongoing updates to data 

previously entered. As a result, data extracted from COVaxON and CCM represent a snapshot at 
the time of extraction and may differ from previous or subsequent reports. 

• The data represent vaccination and case information reported and recorded in COVaxON or 
CCM. As a result, all counts may be subject to varying degrees of underreporting due to a variety 
of factors. 

• Only cases meeting the confirmed case classification as listed in the MOH COVID-19 case definition 
are included.9 

• Linking COVaxON and CCM data is dependent on availability of personal identifiers reported in 
both databases. For example, if a client was reported in both COVaxON and CCM, but personal 
identifiers (e.g. such as health card number, date of birth) were not available, then sufficient 
information would not have been available to identify the client and the client would not have 
been included in the linkage. 

• Only cases that have received Health Canada authorized vaccines including, Pfizer-BioNTech 
Comirnaty™, Moderna Spikevax™, AstraZeneca Vaxzevria™/COVISHIELD, and Janssen are 
included.  Cases that received one or more doses of a non-Health Canada authorized vaccine are 
excluded. 

• For breakthrough cases, the time interval between doses was not assessed to determine if the 
second dose was administered as per the product-specific recommended minimum interval. 

• Cycle threshold (Ct) values were not available as part of this analysis. 

• Asymptomatic cases were included in the analysis. The timing of infection (i.e. date of infection 
approximated with symptoms onset date) relative to vaccination (i.e. date of dose 
administration) unclear for these cases. Thus, it is possible some of these cases maybe have 
been infected prior to vaccination and are not post-vaccinations cases. 

http://www.health.gov.on.ca/en/pro/programs/publichealth/coronavirus/2019_guidance.aspx
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• Male/Female information presented in this report are sourced from the Sex field in CCM and are 
intended to represent sex assigned at birth. On October 14, 2021 changes were made in CCM to 
enable reporting on the Sex field where these data are supplemented by archived Male/Female 
information previously entered in the Gender field. 

 

Methods 
• In order to identify cases post-vaccination, vaccine uptake data extracted from the Ontario 

Ministry of Health’s (MOH) COVaxON application was linked to case data extracted from the 
MOH’s Public Health Case and Contact Management Solution (CCM). 

• Clients in COVaxON and CCM were linked using health care number as well as other 
personal identifiers, including name, date of birth, gender, and postal code. 

• Linkage was done using processed COVaxON and CCM data.  Methods for processing COVaxON 
vaccine uptake data are described in the Technical Notes of the COVID-19 Vaccine Uptake Report 6 
and methods for processing the CCM case data are described in the Technical Notes of the COVID-
19 Daily Epidemiological Summary.7 

• Unvaccinated cases include cases that are not yet protected from immunization, and are 0-13 
days post-dose 1. 

• Symptomatic cases were defined as those with a reported symptom onset date. 

• Asymptomatic cases were defined as those where no onset date was reported. 

• The re-positive and remote positive COVID-19 cases were excluded from the analysis. 

• Re-positive cases are defined as cases that test positive again after a negative test result 
based on an approved method or after being cleared/resolved (based on either time from 
symptom onset or having two negative tests). This may include cases that were 
asymptomatic at the time of the initial positive result and later developed symptoms which 
lead to subsequent testing.  As a result, the timing of infection may be unclear. 

• Remote positive cases are defined as asymptomatic positive cases with a low pre-test 
probability (e.g., no epidemiologic link to a confirmed case or an outbreak) and a repeat 
test that is negative. For these cases, the timing of infection may be unclear. 

• To determine daily COVID-19 rates, individuals were classified as fully vaccinated, partially 
vaccinated, and unvaccinated. Data extracted from COVAX was used to determine the number 
of fully and partially vaccinated individuals each day, and aggregated population data was used 
to determine the number of unvaccinated individuals each day (i.e. the number of fully and 
partially vaccinated individuals was subtracted from aggregated populations estimates). 

• Risks of COVID-19 infection and hospitalization were calculated by summing the rate per 
100,000 person days and cases or hospitalizations in each vaccine status category (fully 
vaccinated, partially vaccinated, and unvaccinated) 

• All individuals in Ontario, including individuals under 12 years of age were included in the 
rate over time and risk calculation for COVID-19 cases. 

https://www.publichealthontario.ca/-/media/documents/ncov/epi/covid-19-vaccine-uptake-ontario-epi-summary.pdf?la=en
https://www.publichealthontario.ca/-/media/documents/ncov/epi/covid-19-daily-epi-summary-report.pdf?la=en
https://www.publichealthontario.ca/-/media/documents/ncov/epi/covid-19-daily-epi-summary-report.pdf?la=en
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• Only individuals 60 years of age and older were included in the hospitalization rate over 
time and risk calculation for COVID-19 hospitalizations. 

• Rate are not adjusted for other factors (e.g. age) that may affect risk of COVID-19 infection 
or hospitalization. 

• Estimates for risk may differ from other reports due to differing methodologies and data 
extracts; this includes estimates of VE. 

• Estimates of relative risk for unvaccinated versus vaccinated individuals may change over 
time. 

• Definitions for individual-level denominators for rate calculation were as follows: 

• Unvaccinated individual refers to individuals that have not received a dose of a COVID-19 
vaccine, as well as individuals that are not yet protected from vaccination (0 to 13 days 
following dose 1 administration). 

• Partially vaccinated individual refers to individuals that have received only the first dose 
of a two-dose COVID-19 vaccine series and 14 or more days have elapsed following dose 1 
administration. 

• Fully vaccinated individual refers to individuals that have received both doses of a two-
dose COVID-19 vaccine series (i.e. dose two of two) or one dose of a one-dose COVID-19 
vaccine product (i.e. dose one of one) and 14 or more days have elapsed following dose 2 
administration. Reflects individuals that have completed a COVID-19 vaccine series. 

• Description of variant of concern (VOC) detection and reporting are described in the Technical 
Notes section of the COVID-19 Daily Epidemiological Summary.7  

https://www.publichealthontario.ca/-/media/documents/ncov/epi/covid-19-daily-epi-summary-report.pdf?la=en
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Appendix A 
Table A1a. Hospitalizations (including intensive care unit admissions) among partially vaccinated, breakthrough, and post-dose 3 confirmed 
cases of COVID-19: Ontario, December 14, 2020 to October 31, 2021 

Age 
(years) 

Hospitalized symptomatic and 
asymptomatic partially vaccinated cases:  
Number (%) 

Hospitalized symptomatic and 
asymptomatic breakthrough cases:  
Number (%) 

Hospitalized unvaccinated 
cases:  
Number (%) 

Unvaccinated 
cases 

12-17 4 (0.8%) 1 (0.2%) 121 (0.5%) 26,853 

18-29 15 (0.4%) 7 (0.2%) 975 (0.9%) 106,025 

30-39 23 (0.9%)  

  

 

14 (0.5%) 1,573 (2.2%) 70,690 

40-49 51 (1.9%) 20 (0.8%) 2,144 (3.6%) 59,810 

50-59 119 (3.6%) 30 (1.4%) 

  

  

3,448 (6.1%) 56,316 

60-69 226 (6.2%) 95 (5.3%) 3,824 (11.6%) 32,964 

70-79 322 (14.1%) 106 (11.3%) 3,642 (23.8%) 15,311 

80+ 633 (30.1%) 212 (23.5%) 3,848 (32.3%) 11,913 

Notes:  
1. Individuals with unknown age are excluded. 
2. The denominators used to calculate the age-specific proportions for hospitalizations among partially vaccinated and breakthrough cases (i.e. the age-specific total of 

partially vaccinated, breakthrough, and post-dose 3 cases) are provided in Table 2. 
3. Proportions for partially vaccinated and breakthrough cases should be interpreted with caution due to instability caused by small denominators. 
4. Age groups are informed by vaccine product recommendations (i.e. no vaccine currently authorized or recommended in individuals <12 years of age) and sequencing of 

vaccine program eligibility in older adults which has progressed using decrements of 5 year age bands from 80 years of age.  
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Table A1b. Intensive care unit (ICU) admissions among partially vaccinated, breakthrough, and post-dose 3 confirmed cases of COVID-19: 
Ontario, December 14, 2020 to October 31, 2021 

Age (years) 
ICU admissions among symptomatic and 
asymptomatic partially vaccinated cases:  

Number (%) 

ICU admissions among symptomatic and 
asymptomatic breakthrough cases:  

Number (%) 

ICU admissions among 
unvaccinated cases:  

Number (%) 

Unvaccinated 
cases 

12-17 0 (0.0%) 0 (0.0%) 17 (0.1%) 26,853 

18-29 1 (<0.1%) 1 (<0.1%) 126 (0.1%) 106,025 

30-39 3 (0.1%)  

  

  

  

  

3 (0.1%) 274 (0.4%) 70,690 

40-49 7 (0.3%) 1 (<0.1%) 459 (0.8%) 59,810 

50-59 24 (0.7%) 2 (0.1%) 819 (1.5%) 56,316 

60-69 51 (1.4%) 22 (1.2%) 1,051 (3.2%) 32,964 

70-79 48 (2.1%) 21 (2.2%) 864 (5.6%) 15,311 

80+ 60 (2.9%) 13 (1.4%) 339 (2.8%) 11,913 

Notes:  
1. Individuals with unknown age are excluded. 
2. The denominators used to calculate the age-specific proportions for ICU admissions among partially vaccinated and breakthrough cases (i.e. the age-specific total of 

partially vaccinated, breakthrough, and post-dose 3 cases) are provided in Table 2. 
3. Proportions for partially vaccinated and breakthrough cases should be interpreted with caution due to instability caused by small denominators. 
4. Age groups are informed by vaccine product recommendations (i.e. no vaccine currently authorized or recommended in individuals <12 years of age) and sequencing of 

vaccine program eligibility in older adults which has progressed using decrements of 5 year age bands from 80 years of age.  
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Table A1c. Fatalities among partially vaccinated and breakthrough confirmed cases of COVID-19: Ontario, December 14, 2020 to October 31, 
2021 

Age 
(years) 

Fatal symptomatic and asymptomatic 
partially vaccinated cases:  
Number (%) 

Fatal symptomatic and asymptomatic 
breakthrough cases:  
Number (%) 

Fatal unvaccinated cases:  
Number (%) 

Unvaccinated cases 

12-17 0 (0.0%) 0 (0.0%) 1 (<0.1%) 26,853 

18-29 0 (0.0%) 0 (0.0%) 25 (<0.1%) 106,025 

30-39 0 (0.0%)  

  

  

  

  

0 (0.0%) 60 (0.1%) 70,690 

40-49 5 (0.2%) 1 (<0.1%) 131 (0.2%) 59,810 

50-59 9 (0.3%) 4 (0.2%) 355 (0.6%) 56,316 

60-69 42 (1.1%) 14 (0.8%) 707 (2.1%) 32,964 

70-79 62 (2.7%) 28 (3.0%) 1,141 (7.5%) 15,311 

80+ 228 (10.8%) 106 (11.8%) 2,384 (20.0%) 11,913 
Notes:  

1. Individuals with unknown age are excluded. 
2. The denominators used to calculate the age-specific proportions for fatalities among partially vaccinated and breakthrough cases (i.e. the age-specific total of partially 

vaccinated, breakthrough, and post-dose 3 cases) are provided in Table 2. 
3. Proportions for partially and breakthrough cases should be interpreted with caution due to instability caused by small denominators. 
4. Age groups are informed by vaccine product recommendations (i.e. no vaccine currently authorized or recommended in individuals <12 years of age) and sequencing of 

vaccine program eligibility in older adults which has progressed using decrements of 5 year age bands from 80 years of age. 
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