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Background
Ontario’s COVID-19 Response

In March 2020, the World Health Organization (WHO) declared a Public Health Emergency
of International Concern due to reports of a novel coronavirus, initially causing a respiratory
pneumonia in China, which was later named acute respiratory syndrome coronavirus 2 (SARS-
CoV-2).! The first official report by the WHO-China Joint Commission on the coronavirus
disease 2019 (COVID-19) highlighted a high case severity (13.8% requiring hospitalization,
6.1% critical care) and an initial crude case-fatality rate (CFR) of 3.8%, which was as low as
0.7% in some regions.!?In Canada, these elevated case severity and fatality rates prompted the
invocation of the Quarantine Act (2005)3 at the federal level and similar pieces of legislation
at the provincial level,*> which would position public health officials as the primary decision-
makers for Canada's COVID-19 response.°

Early in 2020, China had implemented aggressive community-wide containment measures, or
“lockdowns,” under its zero-COVID policy, which successfully limited viral spread.?”? Given
this, the WHO recommended a similar global approach as a primary means of slowing the
virus’s spread and gaining time to test therapeutics and vaccines.!>*10 This represented a shift
away from their historical position of avoiding these types of measures due to their increased
risk of societal, health and economic harm (Table 1).!! Aligned with WHO guidance,
governments around the globe fulfilled their legal obligation under International Health
Regulations to take preventative steps to stop the spread of COVID-19.1213 These
recommendations were adopted by Public Health Officials around the world and lockdowns
were implemented globally to protect the vulnerable and preserve health care capacity,!*
including physical distancing, school closures, workplace restrictions, and limits on public
gatherings.’®> WHO risk communication plans were also adopted to encourage compliance with
public health policy.!¢!” These policies would be in place for two years.!8

On March 17, 2020, under advisement of Public Health Officials, Ontario declared a State of
Emergency under the Emergency Management and Civil Protection Act,'*?° allowing them to
enforce the necessary emergency orders to protect “the health and safety of individuals,
families and communities from the threat of the COVID-19 virus.”” Following the declaration
the Chief Medical Officer of Health (CMOH) of Ontario began issuing directives under the
Health Protection and Promotion Act (HPPA).>22 Health care providers were directed to cease
or reduce to minimal levels all non-essential health care services, to ensure infection
prevention and control (IPAC), to prioritize essential services, and to preserve health system
capacity during the COVID-19 pandemic.???* Hospitals were directed to implement pandemic
plans by ramping down elective surgeries and non-emergent clinical activities.”>% Deferred
services were permitted to resume gradually beginning on May 26, 2020, however, they were
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once again suspended from April 20, 2021 to May 19, 2021% and January 4, 2022 to February
10, 20223031 before all directives were revoked in June 2022.32

In March of 2022, China implemented a second multi-province lockdown to eradicate COVID-
19 under their zero-COVID policy. These lockdowns persisted until December 2022, when
the policy was abandoned due to significant social and economic strain.?® In early 2023, both
the US Department of Energy and the Federal Bureau of Investigation suggested a possible lab
leak origin of SARS-CoV-2.34% On May 8, 2023, the US House Oversight Committee,
investigating the origins of COVID-19, concluded that there was mounting evidence
indicating the virus originated from a lab in Wuhan China.? This was the same lab where
gain-of-function experiments, designed to exacerbate the virulence of SARS-like viruses, had
been conducted.” Finally, On January 25, 2025 the US Central Intelligence Agency
determined that a lab leak was more likely the cause of the COVID-19 outbreak than animal
transmission.38

Another unique feature of the COVID-19 response was the expedited development and mass
deployment of COVID-19 vaccines, which began in December 2020.%-4! When first deployed,
governments were reminded of their legal obligation to take steps to stop the spread of COVID-
1913 and to act without discrimination.!? Those at greatest risk of complications (elderly) or
exposure (healthcare workers) were prioritized*' before the vaccines were offered to adults in
the wider population on May 18, 2021.414 By August 2021, the CMOH began mandating
COVID-19 vaccination policies for staff at long-term care homes,*® retirement homes, and
finally, hospitals with the goal of achieving full vaccination coverage by September 7, 2021.4
By the end of 2021, 87% of Canadians 16 years and older had received two doses of a COVID-
19 vaccine with Pfizer and Moderna vaccines being the commonly delivered.*

This white paper details the impact that Ontario’s public health response had on the cancer
care system and female cancer outcomes, considers whether our response accomplished its
purpose, and proposes ways to improve decision-making moving forward.

Table 1: Timeline of key events over the COVID-19 period in Ontario

Date Action

WHO guidance on non-pharmaceutical interventions (NPIs) for flu
pandemics - The WHO emphasizes the need for minimizing disruption to
society, prioritizing voluntary measures and less invasive interventions
over mandatory closures. Outlines low levels of evidence supporting
mandatory closures and significant societal, health and economic risks

20191

associated with such an approach.
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November 17,
20194

The first case of COVID-19 in China was reported in Wuhan, Hubei
Province.

January 23, China implemented its first major COVID-19 lockdown in Wuhan, Hubei
20204 Province under a zero-COVID policy

WHO declared COVID-19 a Public Health Emergency of International
January 30, . N .
9020° Concern (PHEIC) and recommended containment strategies like testing,

contact tracing, and isolating cases.
February Strictest phase of lockdowns peaked in China and select measures
2020! persisted in some form through March and April 2020.

WHO-China Joint Mission report praised China’s lockdown in Wubhan,
February 28, as “bold” and effective, reducing cases significantly and recommended a
202012 tailored approach, such as travel advisories, case isolation, and community

engagement.

March 7, 20201

WHO released guidance on “community-wide” containment public
health measures, or “lockdowns”, including physical distancing, school
closures, workplace restrictions, and limits on public gatherings to reduce
peak case numbers.

March 11, .
90204 WHO declared pandemic as global cases surge.
March 15 Ontario government asked health care providers to ramp down elective

’ surgeries and nonemergent clinical activities and to cease or reduce to
20202426

minimal levels all nonessential health care services.

March 17, Ontario declared a state of emergency and implemented two weeks of
2020% lockdowns to flatten the curve.

April 8, 202033

China lifted Wuhan’s final lockdown restrictions having halted SARS-
CoV-2 spread.

December 15,
20204

COVID-19 vaccination began.

D b

9 ;2(: leﬁl e >85% of eligible adults have been fully vaccinated.

December The Omicron variant sweeps through Canada, resulting in the largest
2021-February | COVID-19 wave despite high levels of vaccination and reimposition of
20224851 public health measures.

March 202252 China entered second multi-province lockdown under a zero-COVID

policy.

March 9, 20225

Ontario government announced a plan to bring an end to all COVID-19
restrictions by April 27, 2022.
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December China abandoned its zero-COVID policy due to civil unrest, economic
20225 strain and lack of effectiveness.

Early 20233436 - | United States federal agencies and Oversight Committee determined that

January SARS-CoV-2 was more likely to have originated from a laboratory than
202538 an animal.

In March 2020, the WHO declared a Public Health Emergency and recommended
community-wide measures and closures (lockdowns) to curb SARS-CoV-2 viral spread
reversing their long-held stance against such measures. The implementation of lockdowns
and deployment of COVID-19 vaccines by governments across Canada satisfied their legal
obligation to take steps to slow the spread of COVID-19. These measures continued for 2
years and governments used risk-communication plans to encourage compliance. Elective
surgeries and non-emergent clinical activities were repeatedly suspended until all
pandemic directives were revoked on June 2022. This white paper details the impact that
Ontario’s public health response had on the cancer care system and female cancer
outcomes, considers whether our response accomplished its purpose, and proposes ways
to improve decision-making moving forward.

Cancer Care in Ontario

Cancer is the leading cause of death in Ontario.®¢ In 2020, the worst year of the pandemic,
there were six times more deaths from cancer than COVID-19 deaths in Ontario (25.9% vs
4.3%, Figure 1). A total of 30,054 people died from cancer that year while there were only
4,758 confirmed COVID-19 deaths.>
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Figure 1. Leading causes of death, Ontario, 2020%

Chronic lower respiratory
diseases 3.6%

COVID-19 4.3%_

_All other causes

Cerebrovascular diseases 4.6%
" 37.4%

Accidents (unintentional
injuries) 6.1%

Diseases of the heart_—
18.1%

Cancer (malignant
neoplasms) 25.9%

The wellbeing of women is foundational to the healthy functioning of our families,
communities, and society at large. The prevention and effective management of female
cancers, those cancers that are unique to women, is therefore of particular importance. Breast
cancer is the most common female cancer and has the best outcomes of all female cancers
(89.4% 5-year survival, Table 2).55 Uterine cancer is also fairly common while ovarian and
cervical cancers are considerably more rare. Survival outcomes for uterine and cervical cancer
are generally favorable (770-80%, 5-year survival) while those for ovarian cancer are poor
(T46%, 5-year survival). Although cancer is predominantly a disease of the elderly, cervical
cancer is common among younger women.

Table 2: Ontario cancer statistics on female cancers (2024)*

Breast Uterine Ovarian Cervical ‘
New Cases (2024, 15 139 3,629 1,368 669
projected)
Median Age at
Diagnosis (2018- 64 years 64 years 64 years 48 years
2020)
(52'(5)’;'21_’2020) survival | ¢4 406 79.6% 45.9% 68.8%
Lifetime probability
of dying of cancer | 3.1% 0.8% 1.0% 0.2%
(2016-2020)
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The COVID-19 pandemic introduced unprecedented challenges for women in Ontario.
Community-wide measures significantly disrupted daily life, compounding existing concerns
about illness with societal, relational, and economic stressors. Many women were also serving
on the frontline of Ontario’s fight against COVID-19 and were subject to prolonged periods of
hardship and stress.’”® Over the course of the pandemic, women began reporting unusual
symptoms like swollen lymph nodes® and abnormal menstrual bleeding,*® which are known
indicators of female cancers.®! For women already battling cancer, anxieties were heightened
due to the perceived increased risk of SARS-CoV-2 exposure and severe complications from
COVID-19, particularly given potential immune suppression from their disease or treatment,
and a general elevated risk of secondary infections.®2-¢*

Cancer Care Ontario, now part of Ontario Health, is the Ontario government’s principal cancer
advisor, responsible for coordinating and improving the province’s cancer care system.® Its
mission is to connect and coordinate Ontario’s health care system to ensure Ontarians receive
the best possible care, driving improvements in cancer prevention, screening, diagnosis,
treatment, and support services.®® At the outset of the pandemic Ontario Health anticipated
that there would be multiple waves of COVID-19¢ that would strain cancer care capacity and
create staffing shortages.®’” It was also anticipated that patients and their families would worry
about how the pandemic would affect their care and treatment. To guide allocation of limited
resources the ethical principle of justice was used to prioritize care for patients with need and
efficacy of treatment and deprioritize prevention, screening and routine follow-ups.*’

As expected, the prolonged lockdowns introduced unique challenges to cancer care delivery
in Ontario.*” To avoid the negative impacts of delaying health care, Ontario implemented
strategies to help minimize COVID-19 exposure in hospitals and align with public health
guidelines.? These strategies included instructing people to stay at home, increasing the use of
virtual care, prioritizing care for certain populations (e.g., people fit enough to undergo
treatment), and using radiation hypofractionation (iZ.e., larger doses of radiation over fewer
appointments), modifying systemic treatment regimens and same-day discharge after
surgery.5’-%

Data Sources & Analysis

Data for Ontario's COVID-19 response and cancer outcomes were gathered from diverse
sources. Provincial public health resources and published literature provided information on
Ontario’s public health response, while female cancer outcome data was sourced from both
the Ontario claims database” and the Ontario Cancer Registry (OCR).”! The OCR serves as the
provincial database for all Ontario residents diagnosed with cancer. It continuously collects,
manages, and analyzes cancer data to provide timely, high-quality information on the
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province's cancer burden.”! This includes data on cancer incidence (new cases), cancer stage
(advancement), mortality (deaths), and survival (longevity).”> Registry data is the preferred
source for understanding cancer patterns due to its detail and reliability. However, a significant
limitation of this data is its lengthy collection time, spanning multiple years.

Claims data offers a timely source of real-world insights into cancer care.”?”* These
administrative databases, which are used to reimburse doctors for their services, collect
diagnostic information, detailing a patient’s medical conditions.” After a patient visit, doctors
record key medical details when submitting reimbursement requests to the government. This
information can then be analyzed to understand cancer patterns in a real-world context.””3
Ontario Health Insurances Plan (OHIP) is the largest claims database in Canada and one of the
largest in North America, reflecting the healthcare needs of over 16 million residents.” As data
is entered by qualified health professionals, it is generally considered accurate although at
times it may be considered incomplete as recording diagnostic data is not mandatory.”® In
addition, claims data captures diagnostic information at a patient's initial visit and because not
all suspected cancers are confirmed it may overestimate cancer rates. Our analysis considered
both claims and Ontario cancer registry data to gain the most comprehensive insight into
cancer outcomes during the COVID period.”

To account for changing cancer rates and population shifts, we analyzed cancer outcomes
during the COVID-19 period relative to a five-year pre-pandemic period (2015-2019)
whenever possible. For claims data, we employed linear regression to project billing incidence
rates (BIRs) for the COVID-19 period relative to the pre-pandemic period. Excess billing rates
were derived by comparing reported values to projected values. For registry data, a age-
adjusted incidence rates were plotted from 2015 to 2022. Stage, mortality and survival data
were also considered when available.

Cancer is the leading cause of death in Ontario. There were six times more deaths from
cancer than COVID-19 in 2020. Female cancers are prevalent in Ontario with 5-year
survival rates ranging from 46% to 90%. Many women served on the frontline of Ontario’s
fight against COVID-19 and were subject to prolonged periods of hardship and stress.
Women battling cancer had heightened anxiety due to their perceived greater risk for
COVID-19 complications. Ontario implemented strategies to help minimize COVID-19
exposure in hospitals and align with public health guidelines. We used public health
guidance, announcements, and the published literature to detail the impacts of lockdowns
on the cancer delivery system and real-world data to assess female cancer outcomes.
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Early Cancer Detection

Screening

Both screening programs and primary care physicians play an important role in the early
detection of cancer, enabling timely intervention to completely remove the tumor, reduce
mortality, and enhance quality of life. Ontario Health oversees screening programs for the
early detection of breast and cervical cancer. The Ontario Breast Screening Program (OBSP)
offers women between the ages of 50 to 74 years at an average-risk of breast cancer a
mammogram every two years, and offers women aged 30 to 69 years at a high-risk of breast
cancer both annual mammograms and magnetic resonance imaging (MRI).” In Canada 36% of
breast cancers are screen-detected.”” The Ontario Cervical Screening Program (OCSP) offers
women between the ages of 21 to 70 years who are or have ever been sexually active a cervical
cytology test every three years followed by colposcopy for those with a high-grade cytology
result.”® Participation in the OCSP has been consistently below the target of >80% and has
been decreasing over time - only 54.5% of eligible women during 2019-2021 had a cytological
test in the last 42 months.”

In March 2020, Ontario Health advised the suspension of all routine breast and lung screening
services to permit the deployment of staff elsewhere if needed.” Family doctors and other
primary care providers were advised to consider cancelling cervical screening services.*”&
Screening services were permitted to resume on May 26, 2020, in accordance with operational
public health requirements, and screening correspondence restarted in January 2021.8! Given
ongoing capacity constraints due to the gradual resumption of services, a prioritization
framework, favouring abnormal results and high-risk screens, was distributed to OBSP sites in
June 2020 and to primary care providers in July 2020.%” Efforts were also made to increase
screening volumes to beyond pre-pandemic levels in order to clear remaining backlogs.®83

As of March 2020, the number of mammograms declined rapidly with a >99% reduction seen
in April and May 2020 relative to 2019 (Figure 2).78808¢ A total of 294,852 fewer mammograms
(-42.6%) were performed the first year of the pandemic.®* By March 2021, prioritization
strategies had only marginally decreased backlogs for average-risk annual screenings (13.5%),
had not changed backlogs for initial screens, and had increased backlogs for bi-annual screens
by 7.6%.7” Mammography volumes above pre-pandemic levels were achieved by mid-2021 and
continued until April 2022, a likely indication of backlog clearance.” Peak drops in breast
assessments following abnormal mammograms occurred in April and May 2020 and volumes
exceeded pre-pandemic levels by mid-2021 and remained elevated until July 2022 potentially
indicating backlog clearance.” Peak drops in high-risk MRIs were also seen in April 2020,
however, effectively cleared MRI backlogs within the first year.”
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Despite these disruptions, there was only a modest 4.2% drop in the percentage of screen-
eligible women in 2020/2021 that completed one mammogram within a 30-month period
relative to 2018/2019.7% And only a slight 1% and 1.7% increase in the proportion of abnormal
mammographs in 2020 and 2021 relative to 2019, which coincided with prioritization
strategies.”® The number of women with screen-detected DCIS and invasive cancer remained
steady in 2020 relative to 2019.7 The number of women receiving a breast MRI dipped by
29.0% in the first six months of the pandemic and had recovered by March 2021 with an yearly
volume slightly above that of previous year (+1.3%).8 The number of high-risk women with a
diagnosis of DCIS or invasive breast cancer after screen detection increased by 1.2% in 2020
relative to 2019 with DCIS rates remaining steady and a slight increase in invasive cancers of
1.8 per 1,000 screened, which coincided with implementation of prioritization strategies.”®

Figure 2: Number of screening mammograms and high-risk breast magnetic resonance imaging
(MRI) performed in Ontario by month 2019 to 2022.78
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Regular screening and timely follow-up and treatment of abnormal results are crucial for
preventing most invasive cervical cancers.®> In Ontario, the Cervical Screening Program
(OCSP)’¢ offers women aged 25 to 69 years a cervical cytology test every five years. If abnormal
cytology tests are detected, colposcopies are performed, allowing clinicians to identify cervical
lesions, confirm a diagnosis via biopsy, and recommend treatment.’®® Despite these measures,
a significant portion of women diagnosed with invasive cervical cancer in Ontario between
2017 and 2019 were not adequately screened; nearly 35.5% have never been screened, and
only 13.5% have had a cytology test in the past 2 to 3 years.”

As of March 2020, routine cervical screening services were paused, leading to substantial
reductions in the number of cytological cervical exams with peak reductions seen in April 2020
(92.3%, Figure 3).% A total of 341, 394 fewer tests (-38.3%) were performed in the first year of
the pandemic relative to 2019% and test volumes exceeded normal levels by October 2021 and
remained elevated until July 2022 when they returned to normal potentially indicating
backlog clearance.” In June 2020, high-grade cytology tests were prioritized for colposcopy to
manage backlogs.®® Reductions in cytology test volumes in 2020-2021 relative to 2019
coincided with changes in the age of screening eligibility from 21 to 25 years as well as shifts
to virtual care.’®82 However, by March 2024, the number of cytological tests performed
remained 21.5% below pre-pandemic levels.®? The number of colposcopies, the procedure
required to diagnose cervical cancer, also dropped significantly in April 2020 (-75.1%)% with
21,013 fewer colposcopies (-20.6%) performed the first year of the pandemic along with 1,716
fewer surgeries for pre-cancerous lesions (-20.0).8* The number of colposcopies performed
returned to normal levels as of September 2020 and annual volumes increased by 8.5% from
2020 to 2021 supporting a potential backlog clearance by the end of 2021.7
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Figure 3: Number of cervical cytology tests and colposcopies performed in Ontario by month
2019 to 202278
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In 2020, the proportion of abnormal cytology tests with high-grade results were steady and
then climbed by 1.3% in 2021 relative to 2019.78 This increase coincided with prioritization of
high-risk patients. Median wait times to colposcopy for women with a high grade cytology
decreased by 4-5 days in 2020 and 2021 relative to 2019.7 The number of screen-detected pre-
cancers remained steady in 2020 relative to 2019 while the number of invasive cancers doubled
(0.22 vs 0.14 per 100,000 screened), coinciding with prioritization strategies.”® More than half
of women diagnosed with invasive cancers in Ontario (58.1% in 2017-2019) had not had a
cytological screening test in the last 5 years.”

Primary Care

In Ontario, primary care physicians play an important role in diagnosing both screen-detected
and symptom-detected female cancers. Primary care physicians and emergency departments
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are often the first point of contact for individuals concerned about cancer.® Their role
encompasses discussing screening risks and benefits, interpreting results, and performing
physical assessments. They also order follow-up tests, such as imaging or biopsies, and refer
patients to specialists. Physical assessments are vital in detecting cancer signs like lumps, skin
changes, or organ irregularities in both asymptomatic and symptomatic patients. For those
without a primary care physician, patients may present to emergency departments with
complaints.®” The majority of female cancers, are symptomatically detected through physical
examination.® Uterine cancer is often diagnosed at an earlier stage due to abnormal bleeding
being an obvious clinical symptom, whereas ovarian cancer is detected at later stages due to a
less distinct symptomology.%

There was a significant decrease in visits to primary care providers and emergency departments
(Figure 4) coinciding with directives to suspend care in March 2020,26% While emergency
department visits rebounded to pre-pandemic levels by August 2020, primary care visits did
not recover until October 2020. As volumes did not exceed pre-pandemic levels it is likely that
backlogs persisted beyond October 2021. According to the Ontario Medical Association as of
February 2024, 2.3 million of 16 million Ontarians (14.3%) do not have a family doctor.”
Additionally, there was a shift from in-person care to virtual care.” This rapid shift to virtual
care occurred in the absence of the requisite guidance and frameworks that would have
accomplished such a significant shift prior to the pandemic.?” As of April 2020, 82% of primary
care visits were virtual with high levels of virtual care (49%) persisting up to October 2021.%
Ontario is committed to expanding appropriate virtual care®? and as of March 2024, 16.2% of
visits were occurring virtually indicating a potential persistent backlog in in-person care.®? It
is unclear how this ongoing shift to virtual care will impact early detection of cervical cancer.

We Can Do Better — Restoring equity in care back to healthcare 15



Figure 4: Primary care visits, emergency department (ED) visits, and percentage of total

primary care visits delivered virtually.*?
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Billing incidence rates (BIRs) for ovarian cancer, were lower than expected in 2020, and then
higher than expected in 2021, returning to closer to normal levels by 2022 (Figure 5).”> These

changes coincided with the suspension and resumption of in-person care. A cumulative excess
BIR of 12.2% relative to 2019 values for ovarian cancer was seen through the COVID-19
period,” which is difficult to explain based on recovery of in-person care alone.
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Figure 5: Female cancer OHIP billing incident rates”™
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BIRs for breast cancer aligned with expectations in 2020, consistent with prioritization
strategies for high-risk breast cancer and abnormal mammography results which may have
compensated for the large decrease in screening volumes (Figure 5).”> However, BIRs were
higher than expected in 2021 and 2022, coinciding with the clearance of screening backlogs
for lower-risk breast cancer, which extended to mid-2022. A 32.2% excess BIR relative to 2019
was observed for breast cancer over the COVID-19 period,”® a phenomenon not easily
explained by screening recovery. Increased reports of post-vaccination lymphadenopathy in
up to 16% of women following a second COVID-19 vaccine dose in 2021,7%% may at least
partially account for these excess BIRs.

BIRs for uterine cancer were as expected in 2020, potentially reflecting accessible care for
symptomatic cancer (Figure 5).”> However, higher than expected BIRs in 2021 and 2022
contributed to an excess BIR of 15.8% over the COVID-19 period relative to 2019.%
Conversely, BIRs for cervical cancer were below expected in 2020, coinciding with suspension
of screening and reduced access to in-person care (Figure 5). They subsequently increased in
2021 and 2022, aligning with prioritization strategies and screening recovery.”® Over the
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COVID-19 period, there was a 96% excess BIR relative to 2019 for cervical cancer,” which is
difficult to attribute to screening recovery alone.

In 2021, there were reports of menstrual irregularities (including excessive bleeding) following
COVID-19 vaccination.”> Surveys confirmed initial anecdotal reports,* while some cohort
studies showed either a weak or lack of association,*97-1% several other cohort and case-control
studies found an association between the COVID-19 vaccine and abnormal bleeding in both
younger®101-10¢ and older women.®1%5-17 Qur review of OHIP billing data over the COVID
period confirmed an increase in billing event rates for menstrual disorders (OHIP 626) and
post-menopausal bleeding (OHIP 827, Figure 6) in 2021 and 2022 coinciding with the rollout
of the COVID-19 vaccines in Ontario.”® These findings may partially explain the excess BIRs
in women with both uterine and cervical cancer.

Figure 6: Billing events for menstrual disorders (OHIP 626) and post-menopausal bleeding
(OHIP 627)%
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The suspension of non-emergent care in 2020 resulted in a near-complete halt of breast and
cervical screenings, creating backlogs that persisted until mid-2022. Significant disruptions
to in-person care limited access to physical exams crucial for cancer detection. While most
primary care visits occurred virtually in early 2020, there has been a shift back to in-person
care, with virtual visits comprising 16.2% as of March 2024. The initial suspension of
screening and in-person care resulted in lower-than-expected BIRs in 2020, followed by
higher-than-expected BIRs in 2021 and 2022. coinciding with the recovery of screening
services and a return to in-person care. Excess BIRs over the COVID-19 period are
challenging to explain solely by cancer service recovery and align with the emergence of
post-vaccination symptoms.
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Rapid Diagnosis

Imaging

Improving access to a more rapid and accurate diagnosis is a priority for cancer care in
Ontario.% The Diagnostic Assessment Programs (DAPs), implemented in 2008, aim to decrease
waiting times for diagnosis and treatment while improving the coordination and
communication of care.!® Imaging and pathology are crucial diagnostic components aiding in
arriving at a definitive diagnosis and in developing an appropriate treatment plan.® The Cancer
Imaging Program promotes timely access to high-quality imaging in Ontario,!® and the
Pathology and Laboratory Medicine Program!!? strives to enhance the quality of pathology and
laboratory medicine services across the province. Magnetic resonance imaging (MRI) and
computed tomography (CT) scans are essential for the diagnosis and staging of female cancers.

In March 2020, the Ontario government suspended non-emergent care.?8 By April 2020, the
number of CT (-25.9%) and MRI (-26.7%) scans dropped relative to 2019 (Figure 7).3¢ By
March 2021, backlogs had been cleared with more CT (2.3%) and MRI (0.03%) scans being

completed relative to 2019 levels.34

Figure 7: Cancer imaging volumes, Ontario, January 1, 2019, to March 31, 20213
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Pathology

Dramatic drops in pathology volumes were also seen in March 2020 (Figure 8).3¢ Peak
reductions in biopsy reports were seen in July 2020 (-41.2) and resection reports in May 2020
(-37%). The number of biopsy reports remained low until late July 2020 (week 31), and
exceeded 2019 levels by early 2021 clearing backlogs by the end of 2021.84 Resection report
volumes remained below pre-pandemic levels through to February 2021,8° despite the absence
of backlogs for P2 and P3 surgeries.

Figure 8: Pathology report volumes, Ontario, December 31, 2018, to April 4, 20218
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Stage Migration

The size and degree to which a cancer spreads is described in terms of stages (Table 3). Stage 1
tumours are localized and small and are often associated with good outcomes, while stage 4
cancers have spread to another part of the body and are associated with poor outcomes.!!! For
example, stage 1 breast cancer has a 99.7% 5-year survival rate, but the 5-year survival rate for
stage 4, advanced cancer, is only 28.7%.55 In 2020, Ontario cancer statistics, reported 2.5%
fewer screen-detected stage 1 breast and 7.3% fewer stage 1 cervical cancers relative to 2019%
(Table 3). Conversely, there was a concerning increase in stage 2 and 3 cervical cancers (6.8%
and 2.0%, respectively). A Canadian modeling study estimated that missed or delayed
diagnoses and other cancer care disruptions seen through 2020 and 2021 could lead to a 2%
increase in cancer mortality in the next 10 years.!'? Multiple modeling studies have estimated
substantial and statistically significant increases in mortality due to missed diagnosis during
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the pandemic period and subsequent later-stage presentations of cancers with established

screening programs, including breast and cervix.!12-116

Table 3: Cancer stages and percent differences in staging of new cancers in 2020 relative to
2019 for breast and cervical cancer.”

Stage 1 Stage 2 Stage 3 Stage 4
Cancer is larger and
, ) may have started to
Cancer is | Cancer is larger .
spread into | Cancer has spread
small and | than but has not . , .
. surrounding tissues | from  where it
contained started to spread
o _ . and  there are|started to another
within  the | into surrounding )
. cancer cells in the | body organ
organ tissues
lymph nodes
nearby
Breast, % -2.5% +1.4 +0.4 +0.7
Cervical, % | -7.3% +6.8 +2.0 -1.4

Imaging and pathology are integral to an accurate diagnosis and development of a stage
appropriate treatment plan. Reductions in imaging and pathology services through 2020
created backlogs in diagnostic services that persisted into early 2021 for imaging (March
2021) and late 2021 for pathology reports (December 2021). There was a shift from stage 1
breast (-2.5%) and cervical cancer (-7.3%) cancer relative to 2019 and a concerning increase
in stage 2 breast (1.4%) and stage 2/3 cervical (8.8%) cancer.

Timely Treatment

Surgery

Optimal cancer management is crucial to the survival and quality of life of individuals living

with cancer. For early-stage tumors, timely surgery is critical for optimal cancer management,

as it can completely remove the tumor and potentially lead to a cure.!”” It also plays an

important role in reducing complications, preserving organ function, improving quality of life,
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and extending survival. Ontario Health's Surgical Oncology Program ensures timely access to
safe, high-quality cancer surgery across the province.!'® The program focuses on improving
access and quality of cancer surgery through continuous improvement initiatives and by
actively engaging surgeons in planning and quality improvement.

To this end, Ontario Health standardized surgical treatments by categorizing and prioritizing
them by wait times.®* P1 procedures are considered “life or limb” emergencies requiring
immediate attention and P2 surgeries urgent treatments such as highly aggressive cancers (14-
day maximum wait time). P3 surgeries are for known or suspected invasive cancer (28-day
maximum wait time) and P4 surgeries for indolent malignancies (84-day maximum wait
time).!1*120 Over the course of the pandemic, Ontario Health issued three directives to pause
elective surgical procedures in order to preserve hospital capacity.®!?! During this time, health
care providers were advised to prioritize P1 & P2 surgeries,®” expand use of same-day discharge
after surgery,®-%° and not to treat patients who exhibited infectious symptoms unless there was
a life-threatening situation.®’

In March 2020, there was a decline in P2 to P4 surgeries, with the most significant reductions
observed in April 2020 (-37%, Figure 9).34 This resulted in 8,020 fewer P2-P4 cancer surgeries
(-14.1%).84 Surgical volumes remained 5% to 16% below pre-pandemic levels from June 2020
through to February 2021.122 As of March 2021, P2 surgeries saw a 65.6% increase, P3 surgeries
showed no change, and P4 surgeries decreased by 40%.%* A 2020 survey of gynecologic
oncologists in France reported that surgery was disrupted in 23% of women with cancer'”
while only 4.4% of women had or were suspected of contracting COVID-19.12 As of March
2021, non-emergent care would be suspended two additional times resulting in a total of
424,434 fewer surgeries as of September 2022'?* and 398,000 fewer surgeries as of the end of
2022, relative to 2019.12!

Figure 9: Overall'* and cancer?® surgical volumes in Ontario over the COVID-19 period
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While the number of surgeries largely normalized for the remainder of the COVID-19 period,
the likelihood of clearing backlogs remained low until March 2022 when the number of
surgeries performed began to exceed (105%) pre-pandemic levels.!?#126 Prioritization strategies
(priority to P1 and P2 surgeries)!'?1? along with $858 million in investment!?! were deployed
to mitigate the impact of surgical backlogs,!?¢1?® however, backlogs persisted. According to the
Financial Accountability Office of Ontario, as of September 2022, 250,000 patients were on
waitlists for surgical procedures up 50,000 compared to pre-pandemic levels.!?! Of the those
on surgical waitlists, 107,000 (43%) were waiting longer than the maximum clinical guidelines
for their surgery, up from an average of 38,000 (20%) before the COVID-19 pandemic.'?! And
according to Ontario Health’s 2023-2024 Annual Report, as of March 2024, about half of
patients with aggressive cancer (48%, P2) and a third of patients with suspected or invasive
cancer (28%, P3) were waiting beyond the recommended wait time for their surgery (14-and
28-day periods, respectively).®

Modeling studies have sought to gauge the impact of surgical delays on survival. Authors
estimated that these delays could translate into 843 life-years lost among patients with cancer
in Ontario.'” A modeling study published in 2020 reported that as little as a 3-month delay in
breast cancer surgery could negatively impact overall survival (HR 1.46, 95%CI 1.28-1.65)
particularly for stage I (HR 1.27, 95%CI 1.16-1.40) and II cancers (HR 1.13, 95%CI 1.02-
1.24).129130 Similarly, a UK cancer registry study indicated that a 3-month delay could
substantially impact overall survival for stage II and III patients with multiple cancers,
including ovarian cancer, resulting in a >17% and >30% reduction in 5-year survival with 3-
and 6-month delays in surgery, respectively.!® The long-term implications on survival of these
slowdowns for patients with cancer is unknown.

Timely cancer surgery is critical for optimal survival. Ontario Health issued three directives
over the pandemic period to pause elective surgical procedures and prioritize P1 & P2
surgeries. This resulted in reductions in considerable surgical backlogs. By September 2022,
424,434 fewer surgeries had been performed relative to 2019. Despite prioritization
strategies and investment, surgery backlogs have been persistent. As of March 2024, 48%
of surgeries for aggressive cancer and 28% of surgeries for suspected or invasive cancer were
exceeding target wait times. Modeling studies estimated that surgical delays of even 3-
months can negatively impact overall survival for stage I and II breast and ovarian cancer.
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Systemic Therapy

Optimal cancer treatment, encompassing both systemic and radiation therapy, is vital for
improving patient survival and quality of life.!3! These therapies are crucial for addressing
microscopic or metastatic disease that surgery alone cannot eliminate.!®> When integrated with
surgery, personalized treatment plans prevent stage migration and effectively manage
advanced cancers, leading to better outcomes and reducing long-term healthcare burdens.!3313
For advanced cancers, systemic therapy prevents progression, while both systemic and
radiation therapy are integral to patient well-being. Ontario Health’s Systemic Therapy
Program offers a range of treatment options, including chemotherapy, hormone therapy,
targeted therapy, and immunotherapy, to address various cancer types and stages.®”-132 Ontario
Health’s Radiation Treatment Program provides comprehensive radiation treatment services
across the province, ensuring access to safe, evidence-based, and high-quality radiation
therapy.!®

In March 2020, health care providers were advised to prioritize patients with aggressive
tumours and those in life-threatening situations and to give lower priority to those receiving
chemotherapy or those on oral hormonal therapy, follow-up care, and palliative care.”’ As
patients undergoing immunosuppressive therapies*® and potentially immunotherapies,!37:13
were deemed at higher risk of severe COVID-19 outcomes®*®* providers were encouraged to
modify regimens in order to reduce visits or provide alternate treatment options when surgery
or radiation therapy was not available and to reduce the risk of toxicities that may require
medical care.’® Health care providers were also advised to defer treatment for patients who
exhibited infectious symptoms unless there was a life-threatening situation.®”’” As deferred
services were permitted to resume following each lockdown, patients on waiting lists were
prioritized for care with priority care given to those at high-risk or with effective available
treatments.%” This rapid shift in treatment occurred in the absence of evidence-based guidance
that would have ensured optimal outcomes prior to the pandemic.!*

According to a Cancer System Quality Index report of November 2021 treatment protocols
were adapted to offset the risk of surgical delay.” For instance some patients on surgical
waitlists received neo-adjuvant rather than adjuvant systemic treatments and some patients
were diverted from surgery to radiation alone or chemo-radiation alternative treatments.?”
Protocols were also adapted to reduce the risk of COVID-19 exposure in patients who were
immunocompromised by eliminating some hospital visits.” Changes included switching from
parenteral to oral systemic therapy, offering flexible start dates or extending treatment breaks,
extending dosing interval between systemic therapy cycles, and increasing the use of
hypofractionation for patients undergoing radiation treatments.?”28.¢7
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As of March 2020, systemic and radiation treatment visits decreased relative to 2019, though
total consultation volumes recovered relative to 2019 by March 2021 (Figure 10).%* In the first
6 months of the pandemic new consultations for systemic therapy decreased by 5,500 visits (-
15.1%) and delivery of supportive or adjunctive treatment visits by 23,051 visits (-31.1%). Less
dramatic changes were seen for suite visits (-4.5%) and oral antineoplastic visits (-0.1%) and
increases were seen in parenteral (1.8%) and follow-up visits (7.1%). Treatment consultations
and treatment visits began to rise in the fall of 2020 with the number of monthly visits
returning to pre-pandemic levels by March 2021.8¢ However, visits for supportive or adjunctive
care remained low even a full year into the pandemic (-27.4%). Drops in new treatment
consultation visits coincided with drops in cancer diagnoses and drops in supportive and
adjunctive visits coincided with Ontario Health directives to prioritize life-saving care.® The
maintenance of follow-up and oral therapy visits coincided with the shift to virtual care. It is
unclear how long these backlogs will take to clear, especially in the absence of increased
treatment volumes.?” 34

Figure 10: Treatment consultation volumes, Ontario, January 1, 2019, to March 31, 2021%

E | Treatment consultations F | Treatment visits

8000 1 70000
7000+ 60000

6000 |
50000

5000 {
40000 \\V////”\\/’\\\4/A\\_//\\/f\\_//,—\\/,,.\v/ﬁ\\\//
4000 ]
£ 30000

3000

Consultations, No
Visits, No.

| 20000+
2000
Radiation treatment 10000 Radiation treatment visits

10007 Systemic treatment Systemic suite visits

0 o - —_ - — - -+ - - - — - - ~ 0 _— - - -+ + -+~ — - -_ + —— - — +
Jan Mar May Jul Sep Nov Jan Mar May Jul Sep Nov Jan Mar Jan Mar May Jul Sep Nov Jan Mar May Jul Sep Nov Jan Mar
201920192019 2019 2019 2019 2020 2020 2020 2020 2020 2020 2021 2021 201920192019 2019 2019 2019 2020 2020 2020 2020 2020 2020 2021 2021

A 2021 survey of cancer patients and their care providers by the Canadian Cancer Survivor
Network, reported that half of all patients (50%) said their care appointments had been
cancelled, postponed or rescheduled — a figure that climbed to 69% for patients with
metastatic cancer.'¥! A Dutch survey reported similar findings.®® As patients undergoing
immunosuppressive therapies and potentially immunotherapies,'3”!3 were deemed at higher
risk of severe COVID-19 outcomes®!% adjustments including delays, cancellations, or switches
to alternative administration methods were made to reduce hospital visits and minimize
COVID-19 exposure. Such changes included alternative dosing schedules or routes of
administration, as well as delayed or discontinued chemotherapy sessions, especially for
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palliative care, to further limit hospital visits.6”% Disruptions in care were linked to an overall
loss of wellbeing in patients.!*? One patient wrote “Not knowing is worse than knowing.
Knowing gets action put into place. Fear breeds anxiety, and that is NOT GOOD for cancer
patients. I feared being bumped out of the system. I FEEL DISPLACED. I now feel lost. I feel
that NO ONE cares about me/my health.”!4

Radiation Therapy

Similar disruptions in radiation treatment were apparent. In the first six months of the
pandemic there were 4,783 fewer new consultations (-14.8%) and 141,629 fewer radiation
treatment visits (-22.8%).8* Radiation treatment visits began to recover in the fall of 2020 but
both new treatment consultations (-9.3%) and visits for radiation (-21.0%) remained below
pre-pandemic levels by March 2021. Shifts in treatment coincided with COVID-19 policy,
reductions in screening and diagnostic services, and directives on increased utilization of
hypofractionation.® As considerable backlogs remained early in 2021, it is likely that these
backlogs persisted well into 2021 in the absence of increased volumes.? 8

Cancer Mortality

Delays in cancer detection, diagnosis and treatment can negatively impact survival. Registry
data for deaths among cancer patients in Ontario was available for 2020 alone. All-cause
mortality among cancer patients increased by 4.5% (n=1,976) in 2020 relative to 2019 (45,931
in 2020 versus 43,955 in 2019).5 The majority of deaths were in the elderly (>75 years) and
only a fraction of the deaths in cancer patients were attributable to COVID-19 (333, 0.7%).%
This is in line with Canadian statistics showing that 80.4% of all COVID-19 attributable deaths
were in the elderly (65 years and older)'*3 and the majority of them were residents of long-
term care facilities.!*+!%5 It is notable the proportion of COVID-19 deaths in long-term care
residents was higher that the average among countries from the Organization for Economic
Cooperation and Development.!4

Changes in short-term (one-year and two-year) survival are a way of estimating the impact of
the COVID-19 pandemic on cancer survival.® During the first year of the pandemic short-
term survival decreased slightly. In 2020, the 1-year relative survival ratio (RSR, -1.9%) and
2-year RSR (-2.5%) decreased for all cancers relative to 2019 while cervical cancer had a slight
increase in 1 and 2-year RSR (2.7% and 1.4%, respectively) relative to 2019.5> However,
negative impacts on mortality and survival due to delayed and suboptimal treatment will only
be fully realized in another 5 to 10 years.>!4
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Optimal cancer treatment, integrating both systemic and radiation therapy, is crucial for
patient survival and quality of life.!3! In March 2020, Ontario Health halted non-emergency
surgical procedures and prioritized delivery of systemic therapy and radiotherapy.
Treatment protocols were subsequently adjusted to mitigate risks associated with COVID-
19 exposure and surgical delays. There were dramatically fewer new systemic therapy and
radiation therapy consultations in the first year as well as a dramatic drop in supportive or
adjunctive care visits. These reductions in care created backlogs that left patients feeling
anxious and displaced. The COVID-19 period marked an unprecedented shift in treatment
in the absence of a standard evidence-based framework to ensure optimal care.

Disruptions in cancer care can negatively impact survival. There was a 4.5% increase in all-
cause mortality among all cancer patients in 2020 relative to 2019 that was primarily limited
to the elderly and only minimally attributable to COVID-19 (16%). In 2020, there were
slight reductions in the 1- and 2-year relative survival ratios for cancer with an increase in
RSR seen in women with cervical cancer. Impacts on mortality and survival will require 5
to 10 years to fully realize.

Cancer Prevention

Healthy Lifestyle

Well-being in cancer patients is significantly influenced by physical exercise, healthy eating
habits, and good mental health.!”!%8 Physical activity, in particular, is known to reduce the risk
of cancer recurrence and mortality. It also mitigates the severity of treatment side effects,
lessens fatigue, enhances quality of life, positively impacts mental health, and improves aerobic
fitness in cancer patients.!* Diet and nutrition are crucial modifiable factors that can influence
cancer risk. Various dietary components, such as alcohol consumption, fruit and vegetable
intake, and dietary fiber, have been shown to significantly impact cancer risk.!>

Psychological stress is a recognized risk factor in both the initiation and progression of
cancer.® 52 Chronic stress can worsen inflammation and lead to metabolic disorders,
disrupting the body's ability to maintain homeostasis and increasing its susceptibility to cancer.
Furthermore, stress can indirectly encourage unhealthy behaviors like smoking or poor diet,
which in turn elevate cancer risk.!®® Ontario Health actively supports cancer prevention by
promoting healthy lifestyle changes through its programs and initiatives, including
encouraging smoking cessation, increased physical activity (e.g., 30 minutes daily to lower
cancer risk), and improved diet.
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From 2020 to 2022, the COVID-19 pandemic dramatically disrupted the lives of Ontarians,
leading to widespread separation, stress, and illness.’>*!> These changes were linked to an
increase in unhealthy habits and a decline in mental health.’® Unhealthy habits observed
included decreased physical activity, increased screen time, and poor eating and drinking
behaviors.!>”1*° Excessive screen time was particularly problematic for adolescents.!®
Additionally, increased distress, anxiety, insomnia, and depression were commonly
reported.>+161 A 2021 survey by revealed that 61% of Americans developed an unhealthy habit
during the pandemic that they wished to change (Figure 11).12 These habits included poor
work-life balance, unhealthy eating, excessive alcohol and marijuana consumption, excessive
screen time, and insufficient sleep.

Figure 11: Survey outcomes of unhealthy habits developed during the COVID-19 pandemic.!¢?
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A 2022 survey conducted by the Canadian Cancer Survivor Network reported that stress and
anxiety about cancer care are overwhelmingly common.!*? “The anxiousness never goes away,
it’s one thing after another, one let down after another.” More than half of all respondents (58
per cent) were concerned about being able to receive cancer treatment in a timely fashion.
Many patients were afraid of getting COVID-19 and others were afraid to get in-person
medical care for cancer-related symptoms because they felt their COVID-19 risk was too great.
In the first year of the pandemic, psychosocial oncological care services rose by 5.2% resulting
in an increase of 7,260 care events relative to 2019.84

Safe Vaccines

Safe and effective vaccines can play an important role in preserving the health and well-being
of cancer patients.!®* Ontario’s COVID-19 vaccine program aims to ensure that Ontarians are
protected against COVID-19 disease, including severe outcomes such as hospitalization and
death.*! The mRNA vaccines were the most widely administered vaccines in Ontario.!** Based

We Can Do Better — Restoring equity in care back to healthcare 28



on their mode of action, mRNA vaccines meet the designation of a gene therapy product by
both the FDA!%1¢” and EMA.!1¢ However, their designation as vaccines,!®!7° allowed for
their preclinical development according to the outdated WHO 2005 guidelines for vaccines
during the pandemic, which excluded them from the extensive regulatory controls in place for
gene therapy products such as determining the structure, concentration, and biodistribution
of their protein products in vivo.!%¢1”! They also underwent expedited development requiring
less than a year to develop'”? compared to the standard 10 years.'”>!7# As a result, the extensive
multi-phase safety testing that is usually measured in years'”? was measured in months.!”2
Additionally, these products received emergency use listing by the WHO!>17¢ and emergency
approvals in Canada'’” and other countries'’®7® with limited or absent pharmacokinetic and
toxicological assessments, genotoxicity and oncogenicity studies, and prolonged safety
assessments usually required prior to product approval.’®® This is particularly concerning given
the wide systemic biodistribution!”*18! and known biological activities®227 of both vaccine
components and their products. Finally, two distinct mRNA production methods were
employed: one for clinical testing and another for large-scale production which is more prone
to issues with DNA impurities.?® While unpublished reports had previously suggested the
presence of residual DNA in marketed mRNA vaccines,?*?° a recent published study has now
confirmed these suspicions. This study showed that the total DNA levels in marketed vaccine
vials exceeded regulatory limits for residual DNA established by both the US Food & Drug
Administration (FDA) and WHO.2%8 Specifically, Pfizer’s vaccines showed levels were 36-153-
fold higher and Moderna’s vaccines were 112-627-fold higher, even after accounting for
nonspecific binding to mRNA. The deployment of COVID-19 vaccines beginning in December
2020 marked the first time this novel technology, with a largely uncharacterized clinical safety
profile,77:211-216 was administered to humans at a global scale within a limited time period.?!7-21°

Complications related to COVID-19 and associated inflammation are linked to the spike
protein.??0-224 The spike protein is also the immuno-active substance (i.e., antigen) produced by
COVID-19 vaccines.?”” Both infection and vaccination can lead to systemic circulation and
extrapulmonary localization of the spike protein!722¢227 and multiple studies have identified
lingering systemic spike several weeks, months and up to nearly two years after infection??$-22
or vaccination.!79211.212233-236 This protein also binds to and modulates estrogen receptors,
leading to cytoplasmic accumulation and ER-dependent biological effects.?” High estrogen
levels can fuel estrogen-dependent breast cancer growth,”® and may also contribute to
endometrial and ovarian cancer growth.”® In vitro studies have demonstrated that estrogen
metabolite production can also fuel HPV growth,?® while preclinical and epidemiological
studies indicate a role in promoting cervical cancer in combination with HPV oncogenes.?!
Therefore, increased spike exposure from COVID-19 infection or vaccination over the
COVID-19 period may have contributed to an estrogen-dominant, pro-inflammatory
environment, conducive to female cancer growth.
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Two epidemiological studies have recently shown a link between COVID-19 vaccination and
cancer incidence.?*?2* A recently published, population-based retrospective study, showed a
significantly increased risk of specific cancers including breast (HR 1.12; 95% CI: 1.07-1.34),
thyroid, gastric, colorectal, lung and prostate 1-year after COVID-19 vaccination in a cohort
of 8,407,849 residents from the Korean National Health Insurance Database.?* The increased
risk of breast cancer was observed following both mRNA and heterologous vaccination,
particularly in a relatively younger population (<65 years). Another population-wide cohort
analysis using official National Health System data found that individuals receiving >1 doses
had a slightly higher likelihood of hospitalization for cancer (HR 1.23; 95% CI: 1.10-2.16)
compared to unvaccinated individuals. This study followed 296,015 residents of the Pescara
province, Italy from June 2021 (six months after the first vaccination) to December 2023. The
rate of hospitalization for cancer of any site was 0.85% in the unvaccinated group, and 1.15%
in the group vaccinated with >1 dose (p<0.001). More than one dose of the COVID-19 vaccine
was associated with an increased risk of hospitalization for breast cancer (HR 1.54; 95% CI:
1.10-2.16, p=0.012) as well as other cancers. Increased hospitalization risks for ovarian (HR
1.71; 95% CI: 0.60-4.82, p=0.3) and uterine (HR 1.77; 95% CI: 0.76-4.13, p=0.19) cancers were
not significant. After >3 doses, similar results were observed for breast cancer (HR 1.36; 95%
CI: 1.08-1.72) and for any type of vaccine. No association between vaccines and cancer were
observed among the individuals with a recorded previous infection.

Age-adjusted Incidence Rates

Age-adjusted incidence rates (ASIR)s for uterine and ovarian cancer decreased in 2020,
aligning with reduced in access to diagnostic services and in-person care (Figure 12).°
However, ASIRs for uterine cancer rose in 2021 and ovarian cancer in 2022, coinciding with
a return to in-person care. Over the COVID-19 period, there was a net 3.1% ASIR increases
for uterine cancer and a 9.6% ASIR increase for ovarian cancer relative to 2019. The increase
in ovarian cancer followed reductions in prophylactic surgeries to reduce cancer risk (P4) in
2020 resulting in lesions that would have otherwise been removed to progress to invasive
cancer.”®
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Figure 12: Plots of Age-adjusted Incidence Rates (ASIRs) of Female Cancers reported by
Ontario Cancer Statistics (2015 to 2022)>
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In 2020, ASIRs for both breast and cervical cancer declined, with breast cancer experiencing
the most significant drop (Figure 12). These decreases coincided with disruptions in
screening, diagnostic services, and in-person care. ASIRs for both cancers increased in 2021
and 2022, aligning with recovery of screening programs and a return to in-person medical
attention. Over the COVID-19 period, there was a net ASIR increase of 6.5% for breast and
21.6% for cervical cancer. These increases followed the suspension of surgeries for in-situ
cervical (-20%)3* or ductal carcinoma lesions in 2020. It is possible that lesions that would have
been removed in 2020 progressed to invasive cancer by 2022, at least partially explaining the
net ASIR increases. Overall, a concerning 6.7% increase in ASIRs for female cancers, despite a
7.1% decrease for cancers overall.® This significant increase coincides with COVID-19 vaccine
delivery and warrants further investigation.

Physical exercise, healthy eating habits, and good mental health significantly influence
well-being in cancer patients. Lockdowns and associated risk communications increased
cancer risk by promoting unhealthy habits and elevating stress levels. The expedited
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development and emergency use authorization of COVID-19 vaccines led to the broad
administration of a product with a poorly characterized safety profile. Furthermore,
increased exposure to the spike protein, through infection or vaccination over the COVID-
19 period may have contributed to an estrogen-dominant pro-inflammatory environment
conducive to the growth of female cancers. Reductions in age-adjusted incidence rates in
2020 aligned with suspension of cancer services, while increases in 2021 and 2022 coincided
with a recovery of cancer services and a reduction in surgical procedures for in-situ cervical
and breast lesions. A net increase of 13.8% in age-adjusted incidence rates for female cancer
relative to cancers overall during the COVID-19 period. This significant increase coincides
with COVID-19 vaccine delivery and warrants further investigation.

Overall Impact on Cancer Care

Cancer is the leading cause of death in Ontario. In 2020, during the height of the pandemic,
there were at least six-times more deaths due to cancer than linked to COVID-19. Non-
emergent care was repeatedly suspended over the pandemic period in order to protect
vulnerable populations and preserve hospital capacity. The impact of these disruptions
rippled across the cancer care continuum delaying detection, diagnosis and treatment.
During the first year of the pandemic alone, there was a 20.7% reduction in cancer services
offered in Ontario, producing a backlog of 1,167,412 cancer services.?* Although efforts
were made to clear backlogs, repeated lockdowns extended waitlists, and delayed care. This
resulted in stage in migration for breast and cervical cancers, a 4.5% increase all-cause
mortality in 2020 relative to 2019, and a net increase in age-adjusted incidence rates for
female cancers of 13.8% relative to cancers overall.

Lockdowns resulted in considerable disruption to cancer care with devastating outcomes
for female cancers. With the pandemic behind us, it is now time to consider whether
public health measures achieved their purpose, and to propose ways to improve decision-
making moving forward.
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Were Cancer Patients Protected from COVID-19?
COVID-19 Risk

The aggressive, community-wide public health measures were implemented to slow the spread
of SARS-CoV-2,"3 to protect vulnerable populations and preserve healthcare capacity.'¥ To
determine whether cancer patients were protected from COVID-19, we must first characterize
their risk of infection and severe complication.

PHAC acted as Canada’s contact for WHO-coordinated surveillance!®?% and worked with
provinces and territories to create a national COVID-19 surveillance system to track viral
infection rates and spread in Canada.!® The Canadian system aligned with WHO-specified case
definitions, tests and testing protocols.® The PCR test was the preferred test for COVID-19 due
to its high technical accuracy when administered by a qualified professional*!¢?*” and high
levels of diagnostic sensitivity and specificity (90% to 95%).24¢24 Surveillance consisted of
tracking and reporting confirmed cases,”® defined simply as a positive approved COVID-19
test result.

Testing protocols changed over time beginning with PCR use as a diagnostic tool in those with
COVID-19 symptoms and then shifting to use as screening tool in those without symptoms
and at risk of COVID-19.5! In the early months of the pandemic, PCR tests were primarily
used as a diagnostic tools?**»? but their use as a screening tool broadened considerably as the
definition of those at risk for COVID-19 expanded (Table 4).25123 With this increased use as a
screening tool, sampling and handling moved from the hands of qualified professionals to less
qualified professionals. By the summer of 2020, provincial public health officials documented
concern regarding PCR testing accuracy noting a 20% (range 10-30%) false negative rate,
likely due improper sampling and handling, and a high clinical false-positivity rate, reflected
in patients testing positive for up to 82 days post symptom resolution.”* A study assessing
duration of infectivity using viral culture found low infectivity levels in PCR-detected
COVID-19 cases run at CT>24 cycles or with symptom duration >8 days.?¥” In
immunocompromised patients, the window of infectivity may extend to more than 14 days.
National guidance on the PCR test initially stated that interpretation of results was
complicated by detection of non-infectious material (October 7, 2020)*¢ and later that PCR
tests cannot distinguish between infectious or recovered, non-infectious individuals (June 11,
2021).%” However, rather than reverting back to use as a diagnostic tool to improve accuracy,?®
their use as a screening tool expanded but now with a 90-day screening exemptions were
offered to confirmed cases who had recovered from COVID-19.247254 [t is unclear how effective
this exemption was as seroprevalence studies in 2020, showed that the number of COVID-19
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infections was up to 9.3x greater than the monthly reported cases.? It is notable that the surge
in cases in the fall of 2020 coincided with the expanded use of PCR tests as screening tools
(3,000 cases vs 20,941 cases, Table 4).251.260

In early 2021, point-of-care testing became common place. The PanBio™ rapid antigen test
(RAT) package insert states that the test is for diagnostic purposes and “is not intended to be
used as a donor screening test for SARS-CoV-2".2¢! However, some experts felt that RATs “have
shown adequate sensitivity in identifying cases of infection with higher viral loads and can be
used to good effect in screening programs”, although no supporting data was provided.?s?
Therefore use of RATs as a screening tool expanded greatly especially in high-risk settings in
early 2021263 and then for the general public toward the end of 2021.2¢* The definition of a
confirmed case was expanded to include a positive RAT tests performed through an
Occupational Health and Safety program or by trained professionals on January 2021%% and
subsequently further expanded to positive tests performed “at home” and other settings on
February 2022.25> Use of PCR and RAT tests as screening tools in the absence of robust clinical

evidence supporting their clinical accuracy raises significant questions as to the reliability of
case-based COVID-19 data.

Table 4: Overview of Alberta testing policy and hospital capacity Wave 1 through 3 of the
COVID-19 pandemic.
Case

Collection Population Fatality
Rate

China-based

Symptomati d 0
projections Lab-based ymptomatic an 3.8%
Februa NR PCR asymptomatic 15,000 overall®
20201,2;};’ travelers 2
Wave 1, AB Symptomatic and

Health care | Lab-based

March?® to April
arci o Apri professional | PCR

2020%3

asymptomatic 3,000
travelers

Health care | Lab-based Symptomatic and

professional | PCR asymptomaticin | NA

Interim, AB high-risk settings
May?¢’ to August
202074 Infectio
Aug 2020%*, Clinical sensitivity issues detected n
e 20% false negative rate in symptomatic patients fatality:
0.27%726%8
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e High rates of clinical false positives with patients
testing positive up to 82 days post symptom
resolution

Wave 2, AB S ) d

Early October Non- Lab-based ymptomatl.c o 20.941
2020%* to professional | PCR ;S,YEPFOE at1c. s s
January 202171 igh-risk settings

Wave 3, AB .

November Non- Wide-scale ,

2021%* to professional RAT asymp'Fomat1c 25,159
February 202226 Screciing

COVID-19 Severity & Mortality

A COVID-19 hospitalization or death was defined by WHO as a hospitalized or dead person
who has tested positive for COVID-19 including probable deaths from COVID-19 as well as
deaths from clinically compatible illnesses.?**2%° Early case severity rates for COVID-19 were
high (13.8% of cases would require hospitalization and 6.1% critical care) as were initial CFR
rates (3.8%).! CFR rates varied across regions between 5.8% for the epidemic epicenter in
Wuhan and 0.7% for other cities. A CFR of 21.9% was assigned to those over 80 years and a
CFR of 7.6% to cancer patients.! By the spring of 2020, studies from China and the US indicated
that 20% to 40% of cancer patients would require hospitalization.?”0-273

By the fall of 2020, a review of seroprevalence trials, most of which were conducted in
pandemic epicentres, estimated a much lower COVID-19 infection fatality rate (median of
0.27%).2¢8 Ontario registry data also reported that age-standardized COVID-19 hospitalization
rates among cancer patients in 2020 to 2021 were only twice that of the general population
and indicated that hospitalizations may not necessarily have been due to COVID-19.5 It is
notable that cancer patients are generally hospitalized 2-5 times more often than the general
population, raising questions regarding true COVID-19 risk.?4?”> Determining infection risk
levels for cancer patients with COVID-19 is challenging due to primarily case-based severity
estimates, though these risks are likely lower than initially projected.?0-273

Excess All-cause Death

In the absence of reliable epidemiological data on COVID-19 complications, excess all-cause
mortality can be a helpful measure of health impact. Excess mortality is calculated by
calculating the difference between actual deaths and the deaths that would have been expected
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based on trends from previous. An analysis of annual excess all-cause mortality in Alberta from
2015 to 2024 (Figure 13) showed that excess all-cause mortality for all ages greatly exceeded
COVID-19 deaths. The difference between excess deaths and COVID-19-associated deaths was
particularly pronounced among those aged 18 to 44 years.?’¢ This raises questions regarding
the proportionality of public health measures overall but especially among younger
individuals.

Figure 13: Excess all-cause mortality by year in Alberta from 2010 to 2024%¢
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A second Canadian analysis of excess all-cause mortality of the general population from 2015
to 2024 found peaks in excess death coinciding with the first and second lockdowns and excess
death peaks with the rollout of the boosters (Figure 14).27¢ Similar peaks in all-cause mortality
were reported among cancer patients from 2020 to 2022.5> The first peak was seen in April
2020 (9.9%) coinciding with the start of lockdowns and the second in the first two months of
2022 (13.0% and 9.6%) coinciding with the arrival of the Omicron variant?”’ and the rollout
of COVID-19 boosters in elderly populations.?’

Figure 14: Excess all-cause mortality by week from 2015 to 2024 in Canada®® and excess all-
cause mortality by month among cancer patients from 2020 to 2022 in Ontario®
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While the clinical safety testing of COVID-19 boosters in the elderly was limited prior to
rollout (<20 participants each trial)?”*8! and real-world safety estimates that rely on passive
surveillance may underrepresent harm,?228 questions remain regarding the safety of boosters
in this population. Two population-based studies have recently investigated the link between
all-cause mortality and COVID-19 vaccine rollout.?*® The first, utilizing data from United
Kingdom Office for National Statistics, found an increase in all-cause death standardized
mortality ratios over time in vaccinated individuals compared to unvaccinated individuals.?*
The second study, followed 296,015 residents of the Pescara province, Italy from June 2021
(six months after the first vaccination) to December 2023.242 This study found that
unvaccinated individuals were markedly younger than vaccinated individuals. It also found
that among those who had not previously been infected, all-cause death was much lower
among those who had received at least >1 dose (adjusted HR 0.42; 95% CI: 0.39-0.44, p<0.001)
or at >3 doses (adjusted HR 0.65; 95% CI: 0.62-0.67, p<0.001) compared to the unvaccinated.
Emerging evidence suggests a potential association between all-cause mortality and COVID-
19 vaccination, warranting further investigation.

As a WHO member-state, Canada contributed to COVID-19 surveillance following WHO
guidance on tests, definitions of cases and testing protocols. By the summer of 2020,
public health officials recognized that the PCR test lacked clinical accuracy. Given the use
of COVID-19 tests as screening tools, the reliability of case-based COVID-19 data is
questionable. It is therefore difficult to gauge the level of COVID-19 risk among cancer
patients. Rates of excess all-cause mortality far exceeded rates of COVID-19 deaths in the
province of Alberta and spikes in all-cause mortality among cancer patients coincided
with implementation of the first lockdown and booster deployment in early 2022.
Emerging evidence suggests a potential association between all-cause mortality and
COVID-19 vaccination, warranting further investigation.

Was Hospital Capacity Preserved?

Cancer Care Capacity

Lockdowns were implemented to preserve hospital capacity.?* However, our review of cancer
care in Ontario showed that lockdowns undermined every aspect of cancer care resulting in
delays in cancer detection, diagnosis and treatment relative to 2019.?” Cancer was left growing
and spreading in the bodies of women for longer. This resulted in increases in new cancers,
stage migration, and higher rates of all-cause mortality relative to 2019. Overall lockdowns
had a devastating effect on cancer care and female cancer outcomes.
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Acute Care Capacity

Details on the benefits of lockdowns as it relates to preserving acute care capacity are limited
for Ontario but available through the Alberta COVID-19 Task Force Report?! and the affidavit
of Deborah Gordon, Vice-President of Clinical Operations at Alberta Health Services (AHS).260
It is likely that the measures taken by Ontario’s to ensure acute care capacity were similar to
those undertaken by Alberta, as public health responses in Canada were coordinated through
the Council of Chief Medical Officers of Health to Federal, Provincial, and Territorial
Ministers of Health?®> and followed public health policy guidance provided by the Council of
Chief Medical Officers of Health to Federal, Provincial, and Territorial Ministers of Health .28

According to the vice-president of clinical operations in Alberta,?® healthcare capacity needs
were projected by the AHS Data and Analytics teams using statistical models and public health
factors. Initial statistical models were informed by case-based data from China, Italy and
France drawing on real-world case-based data from the Alberta COVID-19 Surveillance
Dashboard. The AHS Emergency Coordination Centre (ECC), composed of AHS leadership,
who were responsible for creating an Acute Care Capacity Plan. For each wave, the ECC
forecasted COVID-19 cases and estimated inpatient hospital capacity needs in anticipation of
the approaching wave of COVID-19 patients.

Figure 15 summarizes the number of COVID-19 beds allocated based on AHS projections for
the first three COVID-19 waves. Wave 1 forecasts used data from China and predicted 15,000
COVID-19 cases, with an estimated 15% hospitalization rate and a 5% ICU admission rate. To
ensure surge capacity, surgical capacity was reduced by 60% and 2,225 hospital beds and 325
ICU beds were reserved for potential COVID-19 patients. However, in Wave 1 hospital bed
utilization peaked at only 75 beds and ICU admissions at 22 beds, leaving >95% of beds
reserved for potential COVID-19 patients empty. Similar estimates were made for Waves 2
and 3 this time using case-based surveillance data from Alberta. Although projections proved
slightly more accurate, less than half of the surge hospital beds (<41%) and ICU beds (<44%)

were used in waves 2 and 3.
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Figure 15: Peak inpatient and ICU bed usage in each of the first COVID-19 waves?®
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Accurate forecasting presents a significant challenge, as both underlying data and assumptions
must be precise to yield reliable estimates. Alberta’s projections, which relied on case-based
data, failed to accurately estimate surge capacity needs. During wave 1 alone, 40,000 surgeries
in Alberta were postponed or rescheduled, resulting in an increase in both the number of
patients awaiting surgery and extended wait times.’®® Although wave 1 surgeries were
successfully rebooked by AHS as of the spring of 2021, wave 2 and 3 waitlists were more
difficult to reschedule leaving patients waiting life-saving care longer. Lockdowns and the
associated suspension in non-emergent services devastated cancer care and squandered life-
saving hospital capacity.

This review of Alberta hospital capacity showed that case-based data was unreliable in
predicting surge capacity and that life-saving hospital capacity was squandered on largely
empty acute care wards. Lockdowns and the associated suspensions of non-emergent
services diverted resources away from cancer care system leaving cancer growing and
spreading in the bodies of cancer patients for longer.
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We Can Do Better

An Ethical Imperative

The ethical principles that govern public health in Ontario include the principles of justice
and minimizing harm. Justice entails treating all persons and groups fairly and equitably, with
equal concern and respect, and involves minimizing or eliminating inequities in opportunities
to preserve health and well-being. Minimizing harm involves an obligation to avoid causing
undue harm and, given that some harm is likely unavoidable, to minimize risk of harm and to
reduce suffering. COVID-19 policies, were implemented to protect the vulnerable and
preserve health care capacity.'®

Guidance on allocation of limited resources over the course of the pandemic was guided by
these ethical principles and care for patients with need and efficacy of treatment were to be
prioritised.®’ Cancer is six times more deadly than COVID-19 and effective well-established
treatment protocols exist for all stages of cancer.”® And yet, over the COVID-19 period,
lockdowns were implemented to slow the spread of the virus and prevent potential COVID-
19 complications before the threat of the virus was well-characterized.! Beds that were
necessary for providing life-saving care for cancer patients were diverted to acute care wards.?
This co-option of resources away from real cancer patients toward potential COVID-19
patients was unjust, avoidable, and exposed them to undue harm.!* An affront that is
particularly egregious, given that the infection fatality rate of COVID-19 had been established
at <1% with little to no risk among those younger than 75 years in the fall of 2020.12%¢ Trust
is integral to the proper functioning of public health and relies on officials acting in an ethical
and transparent manner.?” There is therefore an urgent need to remedy the disparities in care
that arose during COVID-19 and ensure that systems are put in place to avoid these types of
disparities moving forward.

Pandemic Decision-Making Revisited

Clinical guidelines evolve incrementally, with major changes driven by systematic review of
randomized controlled trials (RCTs) and other high-quality evidence, followed by consensus
among international experts.!* The rapid pace of the COVID-19 pandemic precluded
traditional approaches to evaluating clinical research and guidelines. Often times clinicians
and policy makers had limited evidence to guide decision making requiring adaption of
previous evidence-based guidance.'*® According to the WHO, lockdowns were adopted
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globally based on low quality evidence consisting primarily of anecdotal reports of success in
China.! Public Health guidance documents in Alberta confirm this stating that lockdowns
were “based on current available scientific evidence and expert opinion and were subject to
change as new information on transmissibility and epidemiology becomes available.”? In
time, COVID-19 dashboards, that tracked cases by jurisdiction became an integral tool for
guiding decision-making.?>! Reductions in case counts following lockdown implementation
were often interpreted as a sign of effectiveness which fueled continued use.?”! Reliable
infection-based data and data reflecting the collateral damage of lockdowns did not factor into
regular decision-making.”> For future pandemics, reliable-methods of collecting and
monitoring infection-based data and formal mechanisms of collecting and reviewing data on
harm related to public health measures will be integral to good decision-making. The
complexity of this task underscores the need for shared-decision making to ensure that the
well-being of all patients are considered. There is an urgent need to right the harm done to
women by investigating the rise of female cancers as well as ensure that future pandemic
planning moves out of silos toward shared decision-making that empowers teams of clinical
experts to weigh reliable evidence and shape policy that balances the needs of all patients.

The ethical principles that govern public health in Ontario include the principles of justice
and minimizing harm. Resource allocation over the pandemic period was to prioritize care
for patients with need and efficacy of treatment. Cancer is at least six times more deadly
than COVID-19. And yet over the course of the pandemic, precious cancer care resources
were diverted away from patients and allocated to acute care wards where previous beds
lay largely empty. The prioritization of potential COVID-19 patients over real cancer
patients robbed cancer patients of the opportunity to preserve their well-being, exposed
them to avoidable harm, as well as undue suffering and even death. There is an urgent need
to avoid this type of discrimination moving forward.

We can do better. For future pandemics we need to improve-decision making by
monitoring infection-based data as well as the harm arising from public health measures.
The complexity of this task underscores the need for shared-decision making to ensure that
the well-being of all patients are considered. There is an urgent need to right the harm done
to women by investigating the rise of female cancers as well as ensure that future pandemic
planning moves out of silos toward shared decision-making that empowers teams of clinical
experts to weigh reliable evidence and shape policy that balances the needs of all patients.
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