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Purpose

This brief report presents information on COVID-19 cases with a focus on severe outcomes. It examines
differences over time and between the various waves. For the purposes of this analysis severe outcomes
are defined as COVID-19 cases who were ever hospitalized or died. For more information on severe
outcomes among COVID-19 cases by wave, refer to the Hospitalizations and deaths among COVID-19
cases in Ontario: Waves 1, 2 and 3 brief report.

Summary

e The median age at time of illness for cases, cases ever hospitalized and deaths decreased
through each subsequent wave of the pandemic. From wave 1 to wave 4, median age decreased
by 37.5% for cases (age 48 compared to age 30), 18.6% for cases ever hospitalized (age 70
compared to age 57), and 12.9% for deaths (age 85 compared to age 74).

e Individuals aged 80 years and older had rates of severe outcomes notably higher than all other
age groups throughout every wave of the pandemic. The hospitalization rate was 15 times
higher and the death rate was 370 times higher among those aged 80 years and older compared
to 20—39 years old. On the other hand, individuals 19 years old and younger were the only age
group with rates of severe outcomes lower than 20—39 year olds consistently over all four waves
of the pandemic.
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e Estimated case fatality adjusted for censoring was highest for the 80 years and older age group
(23.2% overall) across each of the four waves of the pandemic and lowest for the 19 and under
age group (<0.1% overall).

Results

Figure 1. Age distribution of COVID-19 cases, hospitalizations, and deaths by wave: Ontario,
February 26, 2020 to October 13, 2021
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Notes: The median age at time of iliness for each of the waves is indicated in the graph for each variable. The
width of each box is proportionate to the number of cases associated with each wave for each variable. Dots
indicate cases that are more than one and a half times the height of the box from either end (outliers).
*Wave 4 is ongoing, therefore estimates are based on available data at time of extraction.
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Table 1. Risk for COVID-19 cases, hospitalizations and deaths by age group compared to 20-
39 years old: Ontario, February 26, 2020 to October 13, 2021

Outcomes <20 20-39 40-59 60-79 80+
years old years old years old years old years old

All waves

Cases 1x Reference group 1x <1x 1x

Ever hospitalized <1x Reference group 3x 5x 15x

Deaths <1x Reference group 7x 46x 370x
Wave 1

Cases 1x Reference group 1x <1x 1x

Ever hospitalized <1x Reference group 3x 7% 27x

Deaths <1x Reference group 11x 91x 1,032x
Wave 2

Cases 1x Reference group 1x <1x 1x

Ever hospitalized <1x Reference group 3x 8x 29x

Deaths <1x Reference group 10x 92x 894x
Wave 3

Cases 1x Reference group 1x <1x 1x

Ever hospitalized <1x Reference group 2x 4x 8x

Deaths <1x Reference group 6X 24x 85x
Wave 4*

Cases 1x Reference group 1x <1x 1x

Ever hospitalized <1x Reference group 2x 2x 4x

Deaths <1x Reference group 7x 16x 67x

Notes: All rates are relative to the 20-39 age group, which has the largest cumulative number of COVID-19 cases
compared to other age groups. A rate of <1x indicates lower rates compared to the reference group and a rate of
1x indicates no difference.

Sample interpretation: In wave 1, compared to the 20-39 year age group, the rate of death was 11 times higher in
the 40-59 year age group.

*Wave 4 is ongoing, therefore estimates are based on available data at time of extraction.
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Figure 2. COVID-19 case fatality by age group: Ontario, February 26, 2020 to October 13, 2021
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Note: Shaded regions represent 95% confidence intervals.
*Case fatality ratio estimates are presented at 30 days since symptom onset date.

**Wave 4 is ongoing, therefore estimates are based on available data at time of extraction.
Data Source: CCM
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Methods: Case fatality ratio (CFR)

The case fatality ratio is the proportion of identified cases that succumb to the infection within a
specified time. For more information regarding CFR, refer to COVID-19 Case Fatality, Case
Identification, and Attack Rates in Ontario.

Estimates of case fatality adjusted for censoring were calculated from Kaplan-Meier cumulative
hazard estimates with days since symptom onset as the time scale. Cases were censored at their
death date or after 30 days since symptom onset.

e For cases with missing symptom onset date (N=131,761; 22.2%), date was imputed using a
Generalized Additive Mixed Model based on case reported date, sex, and a random
intercept for public health unit.

e Fatal cases whose death date preceded their reported symptom onset date (N=65), or fatal
cases who were missing a death date (N=29), were censored at their symptom onset date.

Data source and Caveats

The data for this report were based on information successfully extracted from the Public Health
Case and Contact Management Solution (CCM) for all PHUs by PHO as of October 13, 2021 at
1:00 p.m. for cases reported from February 1, 2021 onwards and as of October 11, 2021 at 9:00
a.m. for cases reported up to January 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].

For information on COVID-19 data, refer to the Ontario COVID-19 Data Tool.
COVID-19 waves refer to COVID-19 cases reported week using the following dates:
e Wave 1: February 26, 2020 to August 31, 2020
e Wave 2: September 1, 2020 to February 28, 2021
e Wave 3: March 1, 2021 to July 31, 2021

e Wave 4: August 1, 2021 to October 13, 2021 (based on available data at time of extraction)
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Disclaimer

This document was developed by Public Health Ontario (PHO). PHO provides scientific and technical
advice to Ontario’s government, public health organizations and health care providers. PHO’s work is
guided by the current best available evidence at the time of publication. The application and use of this
document is the responsibility of the user. PHO assumes no liability resulting from any such application
or use. This document may be reproduced without permission for non-commercial purposes only and
provided that appropriate credit is given to PHO. No changes and/or modifications may be made to this
document without express written permission from PHO.

Public Health Ontario

Public Health Ontario is an agency of the Government of Ontario dedicated to protecting and promoting
the health of all Ontarians and reducing inequities in health. Public Health Ontario links public health
practitioners, front-line health workers and researchers to the best scientific intelligence and knowledge
from around the world.

For more information about PHO, visit publichealthontario.ca.
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