I  ENHANCED EPIDEMIOLOGICAL SUMMARY

Confirmed Cases of COV1D Following
Vaccination in Ontario: December 14, 2020 to
October 3 2021

Purpose

This report describes confirmed cases of coronavirus disease 2019 (C@)Vdbowing COVHD9
vaccination

In order to identify cases with a symptom onset date after receipt of vaccine (i.evposination
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ga tAY1SR G2 OFa&asS RI { lic HeaEHiOdde éndl Sdhtact MaRagemer Solutioh | Q &
(CCM). Further details on the linkage are described in the Technical Notes. Data in this report include

the most current information extracted from COVaxON a®abber 4 2021 at approximately 7:00 a.m.

andCCM as oDctober 42021 at 1:00 p.m. The report includes CO¥®vaccinations and cases

reported up toOctober 32021

For additional information on COVAI® vaccine uptake in the province, please visit the interactive
Ontario COVIR9 Data Todio explore vaccination uptake data by public health unit, age group and
trends over time. The weekly report @OVIEL9 Vaccine Uptake and Program Impact in Ontario
further describes vaccine uptake across the province as well as tteeimapthe vaccination program
on COVIEL9 cases and severe outcomes.

Background

This report provides a focused analysis on confirmed cases of dOVEzction following COVILO
vaccination While vaccines provide a high degree of protection from C&¥lDfection, it is expected

that a small proportion of vaccinated individuals may become infected as no vaccine is 100% effective.
Protection from COVHD9 infection does not occur immediately following vaccination. Immunity
develops over time. Vaccinefettiveness (VE) is estimated to be®Wb for preventing COAI®D

infection 34 weeks after receiving a single dose of Pfizer, Moderna, or AstraZeneca vaécines.
Following the second dose, VE increases to greater than 85%. When-CD348&es occur falving
vaccination, there is evidence that vaccines reduce symptomatic infection, the severity of illness, as well
as transmissiof? The VE for the prevention of serious outcomes such as hospitalizations and intensive
care unit (ICU) admissions rangesvibe¢n 7090%. VE may also be impacted by C@\@ariants of
concern (VOC). Evidence to date for the B.1.1.7 (Alpha) variant suggests no significant impact on VE.
However, the B.1.617.2 (Delta) variant, has been shown to impact VE against symptometiimninfe
especially for individuals who have only had one dose of vaécine.

Throughout thereport, symptomatic postaccination cases are shown separataladdition to
combined estimates for both symptomatic and asymptomatic p@sicination cases. Asa@nation
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reduces severity of infection, asymptomatic pesiccination cases are expectédsymptomatically
infectedpostvaccination cases also may be less likely to transmit infection compared to symptomatic
postvaccination cases. Further, since theitimof 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 postvaccination cases.

Further, over time as a population becomes more highly vaccinated the number efgpashation
casesincluding breakthrough casgsill likely increase. Even with a highly effective vaccine, cases may
occur among vaccinataddividuals due to a larger proportion of the population being vaccinated than
unvaccinated.

Definition of Terms

The following definitions, were used to describe COMhfection following vaccination.

Postvaccination Cases

9 Case not yet protected fnm vaccination:Cases with a symptom onset date that was 0 to <14
days following the first dose oftdealth Canada authorizédOVIBL9 vaccine. This time period
from vaccination is not sufficient to develop immunity, therefore these cases are not considered
protected from vaccination.

1 Partially vaccinated cas&€€ases with a symptom onset date that was 14 or more days following
the first dose of a 2lose serie®f a Health Canada authoriz€DVIB19 vaccine or 0 to <14
days after receiving the second dosead?doseHealth Canada authorize€iOVIBL9 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 onlyecently received the second dose.

1 Breakthrough (i.e., fully vaccinated) cas€ases with a symptom onset date that was 14 or
more days following receipt of the second dose ofdo2e seriesf a Health Canada authorized
COVIBEL9 vaccinel4 or more day$ollowing the first dose of #lealth Canada authorized
COVIEL9 vaccine product with a-dose scheduleor0 to <14 days after receiving thieird dose
of aHealth Canada authoriz&dOVIBEL9 vaccine These cases are considered fully protected
from vaccindion, however, as VE is not 100%, it is expected that a small number of cases will
occuramong fully vaccinated individuals

1 Postdose 3 cases (i.easesfollowing a third dose: Cases with a symptom onset dateat was
14 or more days following the reqgiof a tird dose of a COVAID vaccine, following two doses
of Health Canada authorize@OVIBL19 vaccine productdhe third dose is recommended to
complete the series fommunocompromi®d individuals and for waning immunity in elderly
populationsliving in congregate setings suchlasgterm care home residest
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Highlights

9 Since the COVHDO vaccination program began on December 14, 2020 and Qetober3,
2021, a total 0f11,277,537individuals in Ontario received at least one dose of vadcicleding
10,613,155 individualswho are fully vaccinated Of these individuaJ4.0,569became
breakthrough (i.e. fully vaccinated) cas@éinebecame cases followiragthird dose(Table 1)

1 The number of postaccination cases declines dramaticabytime from vaccination increases
(Figure 1).

1 21.1% ofcases postaccination occurred 14 or more days after dose 2 administration and
are considered breakthrough casesd less than 0.1% became cases following a third
dose(Table 1).

1 The rateof COMD-19in unvaccinatedndividualsis higher compared to fully vaccinated
individuals This trend has remained consistaver time(Figure 2).

1 Inthe past 30 daysinvaccinated individuals wemgproximately7.0 timesmore likely to
becomea case ofCOMVD-19 compared to fully accinated individuals (Figurg.2

1 Inthe past 30 days, the rate of COMI®in unvaccinated individuals was higher compared
to fully vaccinated individuals Everyage grougFigure 5)

1 Among individuals 60 years of age or gldbe rate of COVH29-related hospitalizations was
higher among unvaccinateddividualscompared to fully vaccinateidividuals This trend has
remained consistent over time (Figusg

1 Inthe past 30 daysinvaccinated adult§0 years of age or obdl were approximately28.4
times more likely to be hospitalized due to COYcompared to fully vaccinated adults
60 years of age and oldéFigure 6.

1 Unvaccinated cases accounted for the major®y.{%9 of COVIEL9 cases reported since
December 142020 and up tdctober 3 2021, with breakthrough cases accoumg for 2.4%of
cases andcasedollowing a third doseccounting for <0.1%gigure 4).

9 Similar trends are observed for hospitalizations and deaths, with unvaccinated cases
accounting fo91.8% of hospitalizations ar@ll 0% of deathsvhile breakthrough cases
accounedfor 1.7% of hospitalizations ar2l4% of deaths Gsesfollowing a third dose
accountedfor <0.1% of hospitalizations anab deaths were reporte@Figured).

1 Between February 2021 (when routine mutation testing was implementedjpd October 3
2021, trends in variants of concern (VO@s)ong vaccinated casesflect trends in VOCs among
all caseswith B.1.1.7 (Alpha) being the dominant strain from approximately March to Jade, a
an increasing number of B617.2 Delta) reporting since MayfFigure8, Table4). For additional
information onVOCsamong all COVHDO cases, refer to thEOVIBL9 Daily Epidemiological

Summan?
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Cases By Time Since Vaccination

Figure 1. Confirmed postaccination cases of COVI® by number of days between dose administration and symptom onset: Ontario,

December 14, 2026 October 3 2021
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Note: Postvaccination caseare shown as per the Definition of Ternfartially vaccinated cases are shown as 14+ days after dose 11andalys after dose 2.
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Table 1. Confirmed postaccination cases of COVIY: Ontario, December 14, 2020 foctober 3 2021

Symptomatic
Asymptomatic

Total

Not yet protected:
0-13 days after dose 1

15,557 (40.5%)
3,972 (34.0%)

19,529 (39.0%)

Partially vaccinated:
14+days after dose "land
0-13 days after dose 2

14,523 (37.8%)
5,451 (6.6%)

19,974 (39.9%)

Breakthrough:
14+ days after dose™2
and 013 days after dose 3

8,312 (21.6%)
2,257 (19.3%)

10,569 (21.1%)

Postdose 3:
14+ days after dose 3

4 (<0.1%)
5 (<0.1%)

9 (<0.1%)

Total

38,396 (100.0%)
11,685 (100.0%)

50,081 (100.0%)

* Excludes cases that received the Janssercirseproduct, al-doseschedule product
™ Includes cases that receivéite Janssen vaccine product,ladose schedul@roduct
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Trends

Figure 2Sevenday average rate of COVII® per 100,000 person days among unvaccinated and fully vaccinated individuals by symptom
onset date: Ontario, February 15, 2021 @ctober 3 2021
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Notes:
1 Due to instabilityfrom small denominators as a result of lower vaccination coverage at the beginning of the immunization program, rates areshdvebfuary

15, 2021 on.
1 Trends in cases in the most recent weeks should be interpreted with cadtie to delays in reporting
1 Definitions for denominators (vaccination status of individuals) are included in the Technical Rty vaccinated individuals are not included in the figure.
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Figure3. Confirmed cases of COVI® by symptom onset dte*: Ontario, December 14, 2020 tOctober 3 2021
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Notes:

1 Symptomatic partially vaccinated and breakthrough cases are shown by symptom onset date. Asymptomatic partially vaccitaézdkimmough cases are shown
by the first available of specimeamllection or reported date, as an approximation of symptom onset date. GO¥tases that are not partially vaccinated or
breakthrough cases (indicated with yellow bars) are showing using the first in time of symptom onset, specimen collegtiorient date.

1 Trends in partially vaccinated and breakthrough cases are a reflection of both trends in vaccine administration (inaneasenghdoses administered over time)

and trends in COVHD9 incicence.
Trends in cases in the most recent weeks stidnd interpreted with caution due to delays in reporting
1 Unvaccinated cases include those that received dose 1 within O to 13 days of their onset and are not yet protected froipaitiomun

=

Confirmed Cases of COMIB Following Vaccination in Ontario 7



Figure 4 Proportion of confirmed COVH29 cases, hospitatations (including intensive care unit admissions), and deaths among
unvaccinated, partially vaccinated, breakthroughnd postdose 3cases: Ontario, December 14, 2020Q@atober 3 2021
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Note: Postdose 3 cases are included in the figure, however ninabers are small.
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Demographicharacteristics

Table 2. Demographic characteristics of partially vaccinated and breakthrough confirmed cases of A@\@Dtario, December 14, 2020 to

October 3 2021

Characteristic

Gender
Female
Male

Age (years)
12-17
1829
30-39
40-49
50-59
60-69
70-79
80+

Total

Symptomatic and asymptomatic
partially vaccinated cases:

Number (% of all cases)

10,932 (5.0%)
8,922 (4.0%)

437 (1.6%)
3,176 (2.9%)
2,507 (3.4%)
2,587 (4.1%)
3,244 (5.4%)
3,648 (9.7%)
2,272 (12.6%)
2,090 (14.2%)
19,974 (4.5%)

Symptomatic and asymptomatic
breakthrough cases:

Number (% of all cases)

6,055 (2.8%)
4,409 (2.0%)

281 (1.0%)
2,221 (2.0%)
2,077 (2.8%)
1,823 (2.9%)
1,490 (2.5%)
1,267 (3.4%)

630 (3.5%)

780 (5.3%)
10,569 (2.4%)

Symptomatic and asymptomatic
post-dose 3 cases:

Number (% of all cases)

7 (<0.1%)
2 (<0.1%)

0 (0.0%)
0 (0.0%)
0(0.0%)
0 (0.0%)
0 (0.0%)
2 (<0.1%)
1 (<0.1%)
6 (<0.1%)
9 (0<0.1%)

All cases Number

218,581
222,472

26,957
110,359
74,240
63,422
60,476
37,462
18,025
14,694
444,714

“Includes all confirmed COVID cases (both vaccinated and unvaccinated, as well as both symptomatic and asymptasesjcsince December 14, 2020.

Notes:

91 Individuals with unknown geratt and/or age are excluded.

1 Age groups are informed by vaccine product recommendations (i.e. no vaccine currently authorized or recommended in indi@dyedrs of age) and sequencing

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

1 Dose 3 &gibility in Ontariois currently limited to select populations, including residents of tergn care homes, high risk retirement homes, eldercare lodges, and

immunocompromised individusl
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Hgure 5 Rate of COVIEL9 per 100,000 person days among unvaccinated and fully vaccinated individyadgje groupn the previous 30
days Ontario
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Notes:
91 Individuals with unknown age are excluded.
91 Definitionsfor denominators (vaccination atus of individuals) are included in the Technical Notes. Partially vaccinated individuals are not included in the figure.
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Severe Qutcomes

Figure6. Sevenday average rate of COVAID hospitalization per 100,000 person days among unvaccinated and valtginated individuals
60 years of age and older by symptom onset da@ntario, February 15, 2021 tOctober 3 2021
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Reporting delay = 7 day average: Unvaccinated hospitalized cases =7 day average: Breakthrough (i.e. fully vaccinated) hospitalized cases

1 Due to instabilitfrom small denominators as a result of lower vaccination coverage at the beginning of the immunizaticanprogtes are shown from Febru
15, 2021 on.
Trends in hospitalizations in the most recent weeks should be interpreted with caution due to delays in reporting

)l
9 Definitionsfor denominators (vaccination status of individuals) are included in the Teadh¥ates. Partially vaccinated individuals are not included in the figure.
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Figure7a. Hospitalizations (including intensive care unit admissions) amangaccinated partially vaccinated and breakthrough confirmed
cases of COVHDO by age groupOntario, December 14, 2020 tOctober 3 2021
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Notes:
1 Individuals with unknown age are excluded.
1 The denominators used to calculate the agpecific proportions for hospitalizations among partially vaccinated and breakthrough cases (i.e.-8peeifie tdal of
partially vaccinated and breakthrough cases) are provided in Table 2.
1 Proportions for partially vaccinated and breakthrough caseg. 1217 age group$hould be interpreted with caution due to instability caused by small
denominators. Age groupare informed by vaccine product recommendations (i.e. no vaccine currently authorized or recommended in individuals <fzagegrs
and sequencing of vaccine program eligibility in older adults which has progressed using decrements of 5 year ageb8Adsehrs of age.
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Figure7b. Fatalities amonginvaccinated partially vaccinatedand breakthrough confirmed cases of COVID by age group Ontario,
December 14, 2020 t@ctober 3 2021
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Notes:

91 Individuals with unknown age are excluded.

1 The denonmators used to calculate the aggpecific proportions for fatalities among partially vaccinated and breakthrough cases (i.e. tspeagifc total of
partially vaccinated and breakthrough cases) are provided in Table 2.
Proportions for partially and bréd¢hrough cases 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 indih2dygedrs of age) and sequienc
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 Relate€Cases

Table3. Partially vaccinated and breakthrough confirmed cases of COMDinked to a confirmed otbreak: Ontario, December 14, 2020 to
October 3 2021

12-17 18-29 30-39 40-49 50-59 60-69 70-79
80+ years Total
years years years years years years years
Symptomatic cases
Partially vaccinated cases linked 26 (7.9%) 319 234 252 361 283 108 280 1,864
confirmed outbreak: Number (%) ' (12.5%) | (11.8%) | (12.5%) | (14.9%) (11.1%) (7.5%) (22.6%) (12.8%)
Partially vaccinated cases: Total 329 2,542 1,991 2,012 2,417 2,545 1,439 1,239 14,523
Breakthrough cases linked to a confirmed 17 (8.2%) 165 126 106 112 93 72 255 946
outbreak: Number (%) s (9.0%) (7.2%) (7.0%) (9.6%) (9.8%) (16.3%) | (57.2%) (11.4%)
Breakthrough cases: Total 208 1,838 1,738 1,524 1,166 951 441 446 8,312
Postdose 3 casesriked to a confirmed 0 0 0 0 0 0 0 2 2
outbreak: Number (%) (N/A) (N/A) (N/A) (N/A) (N/A) (0.0%) (0.0%) (200.0%) | (50.0%)
Postdose 3 cases: Total 0 0 0 0 0 1 1 2 4
Asymptomatic cases
Partially vaccinated linked to a confirmed 8 114 121 129 184 186 104 296 1,143
outbreak: Number (%) (7.4%) (18.0%) | (23.4%) | (22.4%) | (22.2%) | (16.9%) | (12.5%) | (34.8%) (21.0%)
Partially vaccinated cases: Total 108 634 516 575 827 1,103 833 851 5,451
Breakthrough cases linked to a confirmed 14 58 50 44 75 82 45 225 593
outbreak: Number(%) (19.2%) | (15.1%) | (14.7%) | (14.7%) | (23.1%) | (25.9%) | (23.8%) | (67.4%) (26.3%)
Breakthrough cases: Total 73 383 339 299 324 316 189 334 2,257
Postdose 3 cases linked to a confirmed 0 0 0 0 0 1 0 3 4
outbreak: Number (%) (N/A) (N/A) (N/A) (N/A) (N/A) (100.0%) (N/A) (75.0%) (80.0%)
Postdose 3 cases: Total 0 0 0 0 0 1 0 4 5
Note: Individuals with unknown age are excluded.
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Variants of Concern

Figure8. Symptomatic and asymptomatic partially vaccinatgaleakthroughand postdose 3 confirmed cases of COVAID® by mutation of
interest (MOI) or variant of concern (VOC) and symptom onset date*: Ontario, December 14, 2020taber 3 2021

Notes:

1 Wth/kahL y2G RSG§SOGSRQ Ay Of dzR SARSOOR\CHWEIMYNEdRe ad/DEG IBeagedfa MOK(dpdrifically s@ike (8) genSniutadifs {
N501Y and E484K) were not detected, as well as cases where unspecified S gene mutations (other than MOIs N501Y an@ Hé8i{gdvdturther, the drop
downvaluetoA Y RAOF S WahL y20i RSGSOGSRQ gl a y20 @At otS Ay [/ IreportedNdk adéd i@ toa | NX
March 29, 2021 if data were updated retrospectively.

f WahL RSGSOGSRQ Ay Of dzRBiavhef@ 2 V@I spehifedly spilkke §S$ geneantitatibnis MI0BY and/or E484K were detected. Mutations common to
B.1.617.2 are not included in the current VOC mutation test.
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