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A. Does Covid-19 pose a real or imminent serious threat to the health of the
population?

The mortality danger from COVID-19 infection varies substantially by age and a few chronic
disease indicators.! For a majority of the population, including the vast majority of children and
young adults, COVID-19 infection poses less of a mortality risk than seasonal influenza. By
contrast, for older populations — especially those with severe comorbid chronic conditions —
COVID-19 infection does pose a high risk of mortality, on the order of a 5% mortality rate.

The best evidence on the infection fatality rate from SARS-CoV-12 infection (that is, the fraction
of infected people who die due to the infection) comes from seroprevalence studies. The
definition of seroprevalence of COVID -19 is the fraction of people within a population who
have specific antibodies against SARS-CoV-2 in their bloodstream. Seroprevalence studies
provide better evidence on the total number of people who have been infected than do case
reports or a positive reverse transcriptase- polymerase chain reaction (RT-PCR) test counts; these
both miss infected people who are not identified by the public health authorities or do not
volunteer for RT- PCR testing. Because they ignore unreported cases in the denominator, fatality
rate estimates based on case reports or positive test counts are substantially biased upwards.

According to a meta- analysis 2 by Dr. John loannidis of every seroprevalence study conducted
with a supporting scientific paper (74 estimates from 61 studies and 51 different localities around
the world), the median infection survival rate from COVID-19 infection is 99.77%. For COVID-
19 patients under 70, the meta- analysis finds an infection survival rate of 99.95%. A newly
released meta-analysis® by scientists independent of Dr. Ioannidis’ group, reaches qualitatively
similar conclusions.

A recent CDC report* found that there were between six and 24 times more SARS-CoV-2
infections than cases reported between March and May 2020. This study is based on serological
analysis of blood samples incidentally collected by commercial laboratories in 10 cities
nationwide. Although the CDC does not provide the infection fatality rate estimate implied by
their seroprevalence studies, in contrast to the study by Dr. loannidis above.

In September 2020, the CDC updated its current best estimate of the infection fatality ratio- the
ratio of deaths to the total number of people infected- for various age groups.®> The CDC
estimates that the infection fatality ratio for people ages 0-19 years is .00003, meaning infected
children have a 99.997% survival after infection. The CDC’s best estimate of the infection

! Public Health England (2020) Disparities in the Risk and Outcomes of COVID-19. August 2020.
https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/908434/Disparitie
s_in_the_risk_and_outcomes_of COVID_August_2020_update.pdf

2 John P.A. loannidis , The Infection Fatality Rate of COVID- 19 Inferred from Seroprevalence Data, Bulletin of the
World Health Organization BLT 20.265892.

3 Andrew T. Levin, et al., Assessing the Age Specificity of Infection Fatality Rate for COVID- 19: Meta-Analysis &
Public Policy Implications (Aug. 14,2020)MEDRXIV, http://bit.ly/3gplolV.

4 Fiona P. Havers, et al., Seroprevalence of Antibodies to SARS-CoV-2 in 10 Sites in the United States, March 23-
May 12, 2020 (Jul. 21, 2020) JAMA INTERN MED., https://bit.ly/3goZUqgy.

5 COVID- 19 Pandemic Planning Scenarios, Centers for Disease Control and Prevention,
https://www.cdc.gov/coronavirus/2019-ncov/hep/planning-scenarios.html.
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fatality rate for people aged 20-49 years is .0002, meaning that young adults have a 99.98%
survival following infection. The CDC’s best estimate of the infection fatality rate for people age
50-69 years is .005, meaning this age group has a 99.5% survival. The CDC’s best estimate of
infection fatality rate for people ages 70+ years is .054, meaning seniors have a 94.6% survival.

The mortality risk for those infected with SARS-CoV-2 is not the same for all patients. Older
patients are at higher risk of death if infected, while younger patients face a vanishingly small
risk. The best advice on age-specific infection fatality rates comes again from seroprevalence
studies. Three such studies (of which | am currently aware) provide age-specific infection fatality
rate estimates. The CDC’s current best estimates are that the symptomatic fatality rate from
COVID- 19 among patients less than 50 years old is 0.05%, or 5 in 10,000; 0.2% for patients
between ages 50 and 64; and 1.3% for patients 65 and above. The infection fatality rates are
lower than these numbers since only a fraction of patients are symptomatic.

A study of the seroprevalence of COVID-19 in Geneva, Switzerland (published in the Lancet)®

provides a detailed age break down of the infection survival rate in a preprint companion paper’
99.9984% for patients 5 to 9 years old; 99.99968% for patients 10 to 19 years old; 99.991% for

patients 20 to 49 years old; 99.86% for patients 50 to 64 years old; and 94.6% for patients aged

over 65 years.

| estimated the age-specific infection fatality rates from the Santa Clara County seroprevalence
study® data (for which 1 am the senior investigator). The infection survival is 100% among
people between 0 and 19 years (there were no deaths in Santa Clara in that age range up to that
date); 99.987% for people between 20 and 39 years; 99.84% for people between 40 and 69 years;
and 98.7% for people above 70 years. In fact, in all of California® up through August 20, there
have been only two deaths among COVID-19 patients below age 18. 74.2% of all COVID-19
related deaths occurred in patients 65 and older.

While | am not aware of a serosurvey available for Quebec, it is clear that the age gradient in
COVID-19 mortality found everywhere else applies. Population fatality rate estimates'® are
available at the Institut national de santé publique du Québec.!! For those aged 90 and up, the
population mortality rate from COVID-19 was 2.8% for women and 2.4% for men. For those
80-89, the population mortality rate from COVID-19 was 0.8% for women and 1.1% for men,
For those 70-79, the population mortality rate from COVID-19 was 0.15% for women and 0.21%
for men. For those 60-69, the population mortality rate was 0.03% for women and 0.047% for

6 Silvia Stringhini, et al., Seroprevalence of Anti-SARS-CoV-2 IgG Antibodies in Geneva, Switzerland (SEROCoV-
POP): A Population Based Study (June 11,2020) THE LANCET, https://bit.ly/3187S13.

" Francisco Perez-Saez, et al. Serology- Informed Estimates of SARS-COV-2 Infection Fatality Risk in Geneva,
Switzerland (June 15,2020) OSF PREPRINTS, http://osf.io/wdbpe/.

8 Eran Bendavid, et al., COVID- 19 Antibody Seroprevalence in Santa Clara County, California (April 30,2020)
MEDRXIV, https://bit.ly/2EULIFK.

9 COVID- 19, Cases and Deaths Associated with COVID-19 by Age Group in California (Aug. 20,2020) CAL.
DEPT. OF PUB. HEALTH, https://bit.ly/31inK9q [accessed Aug. 22,2020].

10 Public Health England (2020) Disparities in the Risk and Outcomes of COVID-19. August 2020.
https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/908434/Disparitie
s_in_the_risk_and_outcomes_of COVID_August 2020 update.pdf

1 INSPQ (2020) Données COVID-19 par age et sexe au Québec. https://www.inspg.qc.ca/covid-19/donnees/age-
sexe
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men. The population fatality rate declines from there for those under 60, with no COVID-19
deaths whatsoever for people 29 and under.!2

In addition to the risk posed by old age, COVID-19 infection poses an elevated mortality risk for
people with certain chronic conditions, like diabetes. We now have good evidence on the relative
risk posed by the incidence of chronic conditions, so we know that among common conditions,
age is the single most important risk factor. For instance, a 65-year-old obese individual has
about the same COVID-19 mortality risk conditional upon infection as a 70-year-old non-obese
individual.

In summary, Covid-19 does not pose a real or imminent serious threat to the health of the
population in general but only to the health of a specific part of the population — the elderly and a
limited number of people with certain chronic conditions. Age is the single most important risk
factor, with a worldwide 99.95% infection survival rate for people under 70 and 95% infection
survival rate for people aged 70 years or more.

B. What are the principles govern good health policy and public health practice?

The principles of good public health!? and health policy'* practice predate the epidemic. While
the topic is voluminous, there are a few principles that are particularly relevant to COVID-19
policy making, and include the following guidelines for decision makers:

e Consider both the costs and benefits of alternative policies, choosing policies that
appropriately balance the two.

Account for uncertainty in the projected costs and benefits of policy options.

Account for the strength of the scientific evidence.

Be constrained in policy making by democratic norms and ethical principles.

Choose policies that treat people in society equitably, and in particular eschew policies
that disproportionately favor richer members of society over poorer members.

Sound health policy decision making requires a careful evaluation of both the costs and benefits
over both the long and short term. The nature of these costs and benefits considered should be
broadly considered, including physical costs (such as enhanced risk of mortality and morbidity
from all sources), psychological harms (such as increased rates of depression and suicidality), as
well as the economic damage (such as increased joblessness, closed businesses, and reduced
income).

The costs and benefits of every potential policy involves some degree of uncertainty, including

12 The population fatality rate is an underestimate of the infection fatality rate. The denominator in these calculations
include the entire population of Quebec, not just those infected with the SARS-CoV-2 virus. | included these to
provide evidence from Quebec regarding the age-gradient in COVID-19 fatality risk.

13 Public Health Leadership Society (2002) Principles of the Ethical Practice of Public Health. American Public
Health Association. https://www.apha.org/-/media/files/pdf/membergroups/ethics/ethics_brochure.ashx

14 Bhattacharya J, Hyde T, Tu P. Health Economics, London: Palgrave-MacMillan, (2013).
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lockdowns. In the face of uncertainty, public health decision making should be based on the best
available evidence regarding the most likely outcomes once a policy is introduced. Public health
decision making should eschew decision making based on worst-case or best-case assumptions
about the outcomes that may happen if alternate policies are adopted. It is particularly bad
practice to make decisions that assume worst case scenarios regarding the costs of a policy and
best-case scenarios regarding the benefits of a policy, or vice versa. So, for instance, it is poor
public health practice to assume that lockdowns, if implemented will have a dramatic effect on
disease transmission and mortality with no consideration of the harms associated with
lockdowns.*®

In addition to the costs and benefits, public health policy must consider the strength of the
scientific evidence regarding the measure in achieving the aims it proposes. Of course, without
solid scientific evidence in favor of a policy — especially one with enormous costs — its
imposition by a government on a population would be unethical. The greater the potential harms
from the policy on some part of the population, the greater the evidentiary standard required to
establish its necessity.

There are other ethical norms and standards as well to which public health decision making
should abide. Public health decision-makers must limit themselves to interventions that respect
human rights, broadly considered. Among the rights that public health decisions should not
violate in a democratic society, include the right to free speech and assembly, the right to the
protection of property, the right to high quality education for children, the right to health care,
the right to pursue a healthy life, and the right to worship. Any restriction on these rights must be
proportionate, temporary, and tailored to be minimally invasive to achieve a legitimate goal of
the government.

In a democratic society, measures taken by the government, must respect the law. The
constitution is the test of the legality of decisions made by a democratic government. There must
be a rational link between the measures taken and the goals that the government has. Preferred
measures must are those that least infringe upon liberties and freedoms of citizens. This is the
fundamental difference between a free society and a dictatorship. This must not be seen as a
negative limit on the government to act to “save lives”, but as our basic understanding of the
clear and undeniable benefits of freedoms and liberties on all aspects of human life.

Finally, equity is a key principle of public health. Public health officials must consider whether
the harms of a policy like lockdowns fall disproportionately on the poor, on minority
populations, or on others who are of low socio-economic status. Similarly, policies that accrue
benefits disproportionately to the rich, to majority populations, and to people of high socio-
economic status should be redesigned to rather promote equity in public health decision making.

In summary, sound public health practice adheres to key principles aimed at grounding policy in
good science, respecting human rights and democratic norms, appropriately accounting for costs

15 In Quebec, unfortunately, the national director of public health, Dr. Horacio Arruda, has explicitly adopted the
view that planning should consider only the worst case scenario regarding disease spread. See Assemblee Nationale
du Quebec (2020) Conférence de presse de M. Francgois Legault, premier ministre et Mme Danielle McCann,
ministre de la Santé et des Services sociaux. March 23, 2020. http://www.assnat.qc.ca/fr/actualites-salle-
presse/conferences-points-presse/ConferencePointPresse-58419.html
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and benefits of policies and uncertainty in outcomes, treating people equitably, as well as other
principles not discussed here.

C. Are the lockdowns (including, but not limited to, shelter-in-place orders and forced
guarantines, business, cultural, sports and religious service restrictions and
closures, restrictions on in-person schooling, restrictions on private gatherings,
travel restrictions across provinces, restrictions on children playing together and
scholastic sport, and the arbitrary designation of businesses into ‘essential’ and
‘non-essential’) necessary to maintain and enhance the health and well-being of the
general population?

Since the available epidemiological literature often tends to group many of the items in the list
above under the moniker of “lockdown” or “non-pharmaceutical intervention (NPI)” we will
consider the evidence related to the items together based on the criteria for good public health
practice we discussed above.

Theoretical Considerations. The theoretical models used to justify lockdowns — compartmental
or SEIR models — do not predict a decrease in the total number of infected people but rather a
shift in the timing of infections.

Compartmental models work by envisioning a population exposed to a new pathogen like the
SARS-CoV-2 virus. In the simplest versions of these models, everyone in the population are
initially susceptible to infection. The epidemic starts with one person being infected and in turn
infecting other people in the pool of susceptible people. Many infected people recover from the
disease and — because of immunity induced by infection — are no longer susceptible. Over time,
the population of susceptible people diminishes to the point where a newly infected person
infects one or fewer people, and the epidemic declines.

In models like this, which are in common use to forecast the COVID-19 epidemic, lockdowns
play a role of dampening the number of interactions between susceptible people and infected
people, slowing the growth of the epidemic. However, unless the number of infections are
reduced to zero — a result clearly not in evidence in the COVID-19 epidemic — the disease
continues to spread in the population.

The clear theoretical implication from these models is that lockdowns delay infections into the
future, rather than prevent them from occurring altogether.'® But society-wide lockdowns are not
a tool of disease eradication, and in fact have never in history eradicated a disease. This benefit —
a theoretical delay in the incidence of cases — should be counted against the harms from
lockdowns, some of which are described below.

What is the evidence that these theoretical models provide accurate forecasts of the future path of
the pandemic? Unfortunately, their track record is poor. According to a comprehensive

16 Chikina M and Pegden W (2020) A Call to Honesty in Pandemic Modeling. Medium.
https://medium.com/@wpegden/a-call-to-honesty-in-pandemic-modeling-5¢156686a64b
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evaluation of the performance of these models by an international group of statisticians and
mathematicians, their poor performance stems from a wide variety of problems, including: '

Poor data input, wrong modeling assumptions, high sensitivity of estimates, lack
of incorporation of epidemiological features, poor past evidence on effects of
available interventions, lack of transparency, errors, lack of determinacy, looking
at only one or a few dimensions of the problem at hand, lack of expertise in
crucial disciplines, groupthink and bandwagon effects and selective reporting are
some of the causes of these failures.

Given this poor track record in prediction, extreme caution should be exercised by public health
decision makers in using compartment models to forecast the future direction of the pandemic
and in predicting the effects of policy interventions such as lockdowns on COVID-19 outcomes
such as mortality and hospitalization.®

Empirical Literature on Lockdown Benefits. In the case of lockdowns and social distancing
interventions, there is no existing randomized study — the gold standard study type in clinical
therapeutics and public health interventions — that has evaluated the efficacy or costs of these
measures. Scientific experts have argued for the necessity and feasibility of such randomized
evaluation of restricting schools, universities, and workplaces, banning public gatherings, and the
like.1® If one were to view these lockdowns and activity restrictions as a medical intervention, it
would be unethical to implement them in the absence of randomized evidence in support of their
efficacy.

In the absence of such evidence, scientists and public health officials tend to rely on studies that
are less rigorous than randomized trials in establishing causal links between the intervention and
outcomes, including event studies and other observational studies. In the case of the lockdowns,
the evidence from these sources is decidedly mixed. Evidence from the draconian lockdown
order in China — including home and centralized quarantine, severe travel restrictions, cordon
sanitaire, mandated centralized symptom reporting, and other interventions inconsistent with
democratic norms — suggests that lockdowns can “temporarily” reduce spread of the virus.?
Evidence from the early days of the epidemic (March and early April 2020) in the US found that
states that imposed strict stay-at-home orders had a slower growth in the epidemic that states that
did not over that short period of time.?!

" loannidis JPA, Cripps S, Tanner MA. Forecasting for COVID-19 has failed. Int J Forecast. 2020 Aug 25. doi:
10.1016/j.ijforecast.2020.08.004. Epub ahead of print. PMID: 32863495; PMCID: PMC7447267.

18 Chin V, loannidis J, Tanner M, Cripps S. (2020) Effects of Non-Pharmaceutical Interventions on COVID-19: A
Tale of Three Models. medRxiv. https://www.medrxiv.org/content/10.1101/2020.07.22.20160341v2

19 Cristea, I. A., Naudet, F., & loannidis, J. P. A. (2020). Preserving equipoise and performing randomized trials for
COVID-19 social distancing interventions. Epidemiology and Psychiatric

Sciences. https://doi.org/10.1017/S2045796020000992

2 pan A, Liu L, Wang C, et al. Association of Public Health Interventions With the Epidemiology of the COVID-19
Outbreak in Wuhan, China. JAMA. 2020;323(19):1915-1923. doi:10.1001/jama.2020.6130

2L Mark N Lurie, Joe Silva, Rachel R Yorlets, Jun Tao, Philip A Chan, Coronavirus Disease 2019 Epidemic
Doubling Time in the United States Before and During Stay-at-Home Restrictions, The Journal of Infectious
Diseases, Volume 222, Issue 10, 15 November 2020, Pages 16011606, https://doi.org/10.1093/infdis/jiaa491; The
article also had a correction appended. Mark N Lurie, Joe Silva, Rachel R Yorlets, Jun Tao, Philip A Chan,
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The problem with these event studies is that they cannot be used to forecast the effect of
imposing less strict lockdowns (such as restrictions on businesses and gatherings). Focused as
they are on quarantine or stay-at-home orders and the draconian policies imposed during the
early epidemic in China, they represent a best case for the effectiveness of lockdowns. More
importantly, they only measure the effect of lockdown on the speed of disease spread in the short
run and should not be used to forecast the effect of lockdown on long run epidemic outcomes,
since the theoretical literature strongly cautions against it. Recall that in those models,
lockdowns push cases into the future; they do not prevent them altogether.

In fact, there are many possible reasons why the number of cases might change over time outside
of lockdowns, and these should be accounted for in any accurate estimation of lockdown effects.
Perhaps most importantly, these simple event studies do not account for the environmental,
epidemiological, and economic factors that impact disease spread, imputing changes in the track
of the epidemic almost entirely to policy interventions. There are many possible reasons why the
number of cases might change over time outside of lockdowns, and these should be accounted
for in any accurate estimation of lockdown effects. For instance, there is evidence that COVID-
19 infection rates are increased during cold weather seasons.?> 23 It is striking that the recent
sharp rise in COVID-19 cases in California corresponds with colder weather, despite the
continuing lockdowns. Even authors who favor lockdowns as a policy option in summarizing
this evidence agree that seasonality plays an important role in case spread:?*

“A convincing argument that weather influences COVID-19 can be formulated
in three parts: (1) experiment data suggest SARS-CoV-2 persistence on surfaces
or in the air is sensitive to temperature, humidity, and ultraviolet light; (2) other
environmentally sensitive respiratory viruses are seasonal, and more common in
winter; and therefore, (3) climatic effects could be protective over space (hot, dry
places might have less transmission) and time (summer might see reduced
transmission compared to winter).”

This is not to say that other factors play no role, but rather that seasonality should be accounted
for in any analysis of case spread. Studies decomposing lockdown effects should also account for
the fact that, even in the absence of policy interventions, people change their behavior to protect
themselves from disease risk if they perceive the danger from infection to be high.?®

Corrigendum to: COVID-19 Epidemic Doubling Time in the United States Before and During Stay-at-Home
Restrictions, The Journal of Infectious Diseases, Volume 222, Issue 10, 15 November 2020, Page 1758,
https://doi.org/10.1093/infdis/jiaa506

22 Araujo MB and Naimi B (2020) Spread of SARS-CoV-2 Coronavirus Likely Constrained by Climate. medRxiv.
https://www.medrxiv.org/content/10.1101/2020.03.12.20034728v3.article-info

2 Sajadi, Mohammad M. and Habibzadeh, Parham and Vintzileos, Augustin and Shokouhi, Shervin and Miralles-
Wilhelm, Fernando and Amoroso, Anthony, Temperature, Humidity and Latitude Analysis to Predict Potential
Spread and Seasonality for COVID-19 (March 5, 2020). Available at SSRN: https://ssrn.com/abstract=3550308 or
http://dx.doi.org/10.2139/ssrn.3550308

24 Carson CJ, Gomez ACR, Shweta B, and Ryan SJ (2020) “Misconceptions about Weather and Seasonality Must
not Misguide COVID-19 Response” Nature Communications 11: 4312. https://doi.org/10.1038/s41467-020-18150-z
% Yoo BK, Kasajima M, Bhattacharya J. (2020) “Public Avoidance and the Epidemiology of novel HIN1 Influenza
A.” National Bureau of Economic Research Working Paper #15752. DOI 10.3386/w15752.
https://www.nber.org/papers/w15752



The best studies, which account for environmental, epidemiological, and economic factors
alongside policy interventions conclude that the mortality from COVID-19 infection in different
regions is not primarily driven by policy decisions like lockdowns, but rather by other factors
specific to each region.?® A comprehensive international cross-country study, analyzing data
from the first 8 months of the pandemic, concluded that:?’

Countries that already experienced a stagnation or regression of life expectancy,
with high income and non-communicable disease rates, had the highest price to
pay. This burden was not alleviated by more stringent public decisions. Inherent
factors have predetermined the Covid-19 mortality: understanding them may
improve prevention strategies by increasing population resilience through better
physical fitness and immunity.

In other words, countries that had a population predisposed to poor COVID-19 infection
outcomes, including countries that had an older population or a more obese population, tended to
have worse outcomes irrespective of whatever lockdown policies they implemented.

It is striking that Quebec has seen a surge in COVID-19 cases and deaths since October, despite
maintaining its strict lockdown throughout the summer. The continuing lockdowns and activity
restrictions very clearly did not prevent the second wave, and indeed the lockdowns during the
first v;/gve likely increased the size of this second wave relative to what it otherwise would have
been.

Zoom Per day Per week

Mumber of deaths

Apr'20 May '20 June 20

Nov '2 Dec '20

@ CHSLD @ RPA Home and unknown Rl and others — 7-days moving average

% Atkeson A, Kopecky K, Zha T. (2020) “Four Stylized Facts about COVID-19” National Bureau of Economic
Research Working Paper #27719. DOI 10.3386/w27719. https://www.nber.org/papers/w27719

27 De Larochelambert Q, Marc A, Antero J, Le Bourg E, and Toussaint JF. (2020) Covid-19 Mortality: A Matter of
Vulnerability Among Nations Facing Limited Margins of Adaptation. Front. Public Health, 19 November 2020 |
https://doi.org/10.3389/fpubh.2020.604339

28 Quebec Public Health (2020) Data on COVID-19 in Quebec. https://www.quebec.ca/en/health/health-issues/a-
2/2019-coronavirus/situation-coronavirus-in-quebec/#c75848 (accessed 10 Dec. 2020)
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D. What are the harms of lockdowns and governmental actions aiming to slow down
the propagation of the disease on the health of the population?

While the evidence on the benefits of lockdowns in equivocal, the harms of the lockdown are
manifold and devastating. The effects on the health of populations, in particular, warrants careful
attention, since they can be compared directly against the harms from COVID-19 infection. The
COVID-19 lockdowns have often featured the cessation of elective and other medical services to
keep hospital and health care systems available for COVID-19 patients. Naturally, patients who
skip medical services will suffer adverse health consequences as a result. The empirical
evidence support these ideas includes documentation for plummeting childhood vaccination
rates??, worse cardiovascular disease outcomes (in part because patients delayed necessary
cardiac care)®, less cancer screening®, and deteriorating mental health®, to name a few.

In addition to the physical health harms from lockdown, there has been immense psychological
harm. The social isolation induced by lockdown has led to a sharp rise in opioid and drug-related
overdoses®, similar to the "deaths of despair" that occurred in the wake of the 2008 Great
Recession.®* Social isolation of the elderly has contributed to a sharp rise in dementia-related
deaths around the country. For children, the cessation of in-person schooling since the spring
has led to "catastrophic” learning losses®, with severe projected adverse consequences for
affected students' life spans.®” According to a US CDC estimate, one in four young adults
seriously considered suicide this past June.®® Among 25 to 44-year olds, the US CDC reports a
26% increase in excess all-cause mortality relative to past years, though fewer than 5% of 2020

29 CDC (2020) Effects of the COVID-19 Pandemic on Routine Pediatric Vaccine Ordering and Administration —
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31 Rutter MD, Brookes M, Lee TJ, et allmpact of the COVID-19 pandemic on UK endoscopic activity and cancer
detection: a National Endoscopy Database AnalysisGut Published Online First: 20 July 2020. doi: 10.1136/gutjnl-
2020-322179

%2 Vizard T, Davis J, White E, Beynon B (2020) Coronavirus and depression in adults, Great Britain: June 2020.
Office for National Statistics, UK.
https://www.ons.gov.uk/peoplepopulationandcommunity/wellbeing/articles/coronavirusanddepressioninadultsgreatb
ritain/june2020
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34 Deaton A and Case A (2020) Deaths of Despair and the Future of Capitalism. Princeton University Press. March
17, 2020.
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https://credo.stanford.edu/sites/g/files/sbiybj6481/f/short_brief_on_learning_loss_final_v.3.pdf

37 Christakis DA, Van Cleve W, Zimmerman FJ. Estimation of US Children’s Educational Attainment and Years of
Life Lost Associated With Primary School Closures During the Coronavirus Disease 2019 Pandemic. JAMA Netw
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deaths have been due to COVID-19.3% 40

While the lockdowns result in direct harms for the health of populations where they are
implemented, they also have devastating indirect consequences as a result of a collapse in
worldwide economic outcomes, with a particularly large and negative effect on poor countries.*
This economic harm translates directly into health harm, as large populations are no longer able
to feed themselves due to poverty. The UN estimates that an additional 130 million poor people
will be at risk of starvation as a consequence of the economic collapse caused by the lockdowns
— predicting a famine of “biblical” proportions.*? Estimates suggest that an additional 400,000
people will die from inadequate tuberculosis treatment as a consequence of diversion of
resources away from TB identification and treatment.*® Vaccination campaigns in rich and poor
countries that address diseases like diphtheria and polio have been suspended due to the
lockdowns.** According to a recent editorial in the journal Nature, the COVID-19 focus is
“fuelling a resurgence of AIDS, malaria, and tuberculosis” around the world.*®

E. Are the harms of the lockdowns equitably distributed?

The harms of lockdown are unequally distributed. In the US, for instance, economists have found
that only 37% of jobs in the US can be performed wholly on-line, and high-paying jobs are
overrepresented among that set.*® By declaring janitors, store clerks, meat packers, postal workers,
and other blue-collar workers as "essential™ workers in most states, regardless of whether they
qualify as high COVID mortality risk, the lockdowns have failed to shield the vulnerable in these
occupations. The same is true in Canada as well. Canada has the highest unemployment rate in the
G7.4" The impact of this unemployment has fallen most severely on younger and less well-

%9 Rossen LM, Branum AM, Ahmad FB, Sutton P, Anderson RN. Excess Deaths Associated with COVID-19, by
Age and Race and Ethnicity — United States, January 26—October 3, 2020. MMWR Morb Mortal Wkly Rep
2020;69:1522-1527. DOI: http://dx.doi.org/10.15585/mmwr.mm6942e2
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46 Dingel JI and Neiman B (2020) How Many Jobs Can Be Done at Home? National Bureau of Economic Research
Working Paper #26948. April 2020

47 Goldsetein L (2020) We’re Number One! Highest Unemployment Rate in the G7. Toronto Sun. Sept. 30, 2020.
https://torontosun.com/opinion/columnists/goldstein-were-number-one-highest-unemployment-rate-in-the-g7

12



educated workers.*®

The economic dislocation from the lockdowns has increased the number of households where
young adults who have lost their jobs co-reside with vulnerable older parents*®, which may
increase the risk of COVID-related death.>® Lockdowns thus fail the test of imposing costs and
conferring benefits equitably.>*

F. What is the magnitude of the risk children pose in disease spread? Is there any
rationale for lockdown related restrictions on children?

The overwhelming weight of scientific data suggests that the risk of transmission of the virus
from younger people aged 18 and below to older people is small or negligible, and the risk of
transmission from people 18 to 25 to older people is small relative to the risk of transmission
from people older than 25 to others older than 25.

The most important evidence on childhood spread of the disease comes from a study conducted
in Iceland and published in the New England Journal of Medicine®. The data for this study come
from Iceland’s systematic screening of its population to check for the distribution of the virus in
the community. This is the most important study on this topic because it is the only one that
definitively establishes the direction of spread of virus from contact to contact. The study reports
on both a population-representative sample and a sample of people who were tested because of
the presence of symptoms consistent with COVID-19 infection. The study team isolated SARS-
CoV-2 virus samples from every positive case, sequenced the genome of the virus for every case
and tracked the mutation patterns in the virus. This analysis, along with contact tracing data,
allowed the study team to identify definitively who passed the virus to whom. There have been
hundreds of minor mutations of the virus identified, which typically do not alter the function of
the virus much, but which provide a unique fingerprint, of sorts, that makes it possible to tell
whether two patients could possibly have passed the virus to one another. From this analysis, the
senior author of the study, Dr. Kari Stefansson, concluded®? that “[E]ven if children do get
infected, they are less likely to transmit the disease to others than adults. We have not found a
single instance of a child infecting parents. There is amazing diversity in the way in which we
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The New England Journal of Medicine, https://www.nejm.org/doi/full/10.1056/NEJM0a2006100 (June 11, 2020).
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https://www.sciencemuseumgroup.org.uk/blog/hunting-down-covid-19/ (April 27, 2020).
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react to the virus.”

Though the Iceland survey is the only definitive study, there are a number of others that use
contact tracing methods to investigate the role of children in disease spread. The bulk of such
studies conclude that children play a small role, consistent with the Iceland data. A French
study®, conducted by scientists at the L Institut Pasteur, examined data from late April 2020 on
schoolteachers, students, and their parents in Crepy-en-Valois in France. The schools in France
were closed from the end of January on, at first because of a February holiday and then the late
February lockdown. The authors found three cases among kids in January using antibody tests
but found no evidence of virus spread to other children or teachers from those early cases. Any
spread between the end of January and the end of April (when the authors collected samples)
must have occurred during the lockdown. The kids who tested antibody positive at the end of
April, because of the circumstances of the lockdown, must have become positive from a source
other than their school. The main contacts of the young children were their parents, of whom
61% were positive, which is consistent with parent to child spread. Also consistent is the fact
that only 6.9% of parents tested positive in April for the virus among the children who were
antibody negative. The authors’ main conclusion® from these facts is that parents were the
source of infections in school children; children were not the source. This finding mirrors the
conclusion from the Icelandic study that the disease spreads less easily from children to adults
than it does from adults to adults.

Researchers in Ireland conducted a similar study®® which analyzed 1,160 children and adults in
Ireland who were physically present in a school at some time between March 1st and March 13th
where a COVID-19 case was identified. (Schools were closed in Ireland on March 12th). The
authors found 3 children (all between 10 and 15 years old) and 3 adults who had COVID-19
infections. Their study followed students and families after the school closures to see if there was
any evidence of disease spread from these identified cases. All six patients had confirmed cases
of COVID-19 disease but were found to have contracted the virus from contacts outside of the
school setting. Despite identifying a total of 722 contacts, the study authors reported finding no
instance of an infected child infecting another child. The infected adults, by contrast, had many
fewer contacts — 102 — but did pass on the infection to a few adult contacts. This, despite the fact,
that the infected children engaged in “music lessons (woodwind instruments) and choir practice,
both of which are high-risk activities for transmission.” Ibid

A report®’ by the ministry of health in the Netherlands, based on contact tracing data, finds
almost no disease spread by infected patients 20 years and under at all, and only limited spread
by adults 20-25 to others outside their own age category. The authors of the study concluded:

5 Arnaud Fontanet, MD, DrPH, Rebecca Grant, et al., SARS-CoV-2 Infection in Primary Schools in Northern
France: A Retrospective Cohort Study in an Area of High Transmission, Institut Pasteur,
https://www.pasteur.fr/fr/file/35404/download (last visited July 9, 2020).

%5 COVID-19 In Primary Schools: No Significant Transmission among Children or From Students to Teachers,
Institut Pasteur, https://www.pasteur.fr/en/press-area/press-documents/covid-19-primary-schools-no-significant-
transmission-among-children-students-teachers (June 23, 2020).

% | aura Heavey, Geraldine Casey, et al., No Evidence of Secondary Transmission of COVID-19 from Children
Attending School in Ireland, 2020, Eurosurveillance, https://www.eurosurveillance.org/content/10.2807/1560-
7917.ES.2020.25.21.2000903#html_fulltext (May 28, 2020).

57 Children and COVID-19, National Institute for Public Health and the Environment, https://www.rivm.nl/en/novel-
coronavirus-covid-19/children-and-covid-19 (July 2, 2020).
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“Data from the Netherlands also confirms the current understanding: that children play a minor
role in the spread of the novel coronavirus. The virus is mainly spread between adults and from
adult family members to children. The spread of COVID-19 among children or from children to
adults is less common.”

A German®® study reports a strikingly similar finding on the likelihood of pediatric disease
spread. The German Society for Pediatric Infectious Diseases collected on all children and
adolescents admitted to a hospital for COVID-19 treatment between mid-March and early May
2020 — 128 patients in all, admitted to 66 different hospitals. The authors were able to find the
source of infection for 38% of these patients, which turned out to be a parent 85% of the time.
Though the authors document a limitation of small sample size, they conclude that “In contrast to
other epidemic viral respiratory infections, the primary source of infection with SARS-CoV-2
appears not to be other children.” The authors reported a single death among these 128 pediatric
patients.

One of the largest studies in the world on coronavirus in schools, carried out in 100 institutions
in the UK, recently confirmed that “there is very little evidence that the virus is transmitted” in
schools.* Indeed, the president of the Royal College of Pediatrics and Child Health and a
member of the government advisory group Sage confirmed that “there is very little evidence that
the virus is transmitted in schools” based on this extensive study.

A study of 23 family disease clusters in Greece, published on Aug. 7" in the Journal of Medical
Virology, found that in 91% of the clusters, an adult was the first person to be infected. Their
contact tracing effort attempted to clarify the direction of disease spread by careful questioning
about the relative timing of the development of symptoms. They found no evidence of either
child-to-adult spread, or even child-to-child. They concluded that “[w]hile children become
infected by SARS-CoV-2, they do not appear to transmit infection to others. Furthermore,
children more frequently have an asymptomatic or mild course compared to adults.”®

A study by the Federal Office of Public Health of Switzerland analyzed 793 cases reported by
Swiss doctors in late July 2020.5! The reports included the place where each patient most likely
contracted the infection. The most common source of infection was at home, with 27.2% tracing
their disease there. School, by contrast, consisted of only 0.3% of the infections; only two of the
793 cases could be tracked to a school. There are some limitations though of this study: first, it
is a contact tracing study without genetic sequencing verification so the usual caveat applies; and
second, the report provides no details about the age of the cases, so it is not possible to separately
glean the disease acquisition frequencies for children and adults; and third, only summer schools

%8 Armann, J. P., Diffloth, N., Simon, A., Doenhardt, M., Hufnagel, M., Trotter, A., Schneider, D., Huibner, J., &
Berner, R. (2020). Hospital Admission in Children and Adolescents With COVID-19. Deutsches Arzteblatt
international, 117(21), 373-374. https://doi.org/10.3238/arztebl.2020.0373

%9 Sian Griffiths, Pupils pose little risk of spreading COVID, The Sunday Times (Aug. 9, 2020), available at
https://www.thetimes.co.uk/article/pupils-pose-no-risk-of-spreading-covid-27q6zfd9l.

80 Helena C. Maltezou Rengina Vorou Kalliopi Papadima, et al. (2020) “Transmission dynamics of SARS-CoV-2
within families with children in Greece: a study of 23 clusters” Journal of Medical Virology,
https://doi.org/10.1002/jmv.26394 (accessed August 12, 2020).
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were in session during this time period. Nevertheless, the results strongly suggest that schools are
a minor source of community spread of the infection.

A recent South Korean contact tracing study®? was cited in the New York Times as providing
evidence that “Older Children Spread the Coronavirus Just as Much as Adults.” Contrary to the
interpretation of the NYT headline, the pattern of evidence reported in the study does not imply
that older children spread the corona virus as much as adults. A follow-on paper on South
Korean case study, reanalyzing the same data set, the same patients, and published in the
Archives of Disease in Childhood, clarified the direction of transmission of disease by focusing
only on cases without “shared exposure” to a positive case.®® The idea in this reanalysis paper is
to exclude from consideration situations where two people who are infected share a third contact
who is also infected, since it is possible that third contact infected both the original two people.
Using this method, the authors found a single case (out of 107 pediatric index cases and 248
household members who also tested positive) of a child passing on the disease to another
household member — another child. They find no instances of a child passing the disease to an
adult.

This reanalysis of the South Korean paper is instructive, and the lesson should be clear.
Correlation studies and anecdotes that do not distinguish the direction of spread of disease
provide no information whatsoever about the safety (or lack thereof) of school reopening. In
every single instance, when a more careful analysis that identifies the direction of spread (such as
this South Korean study) is conducted, the analysis finds that children pose a negligible risk of
spreading the disease to adults, both at school and at home.

There are other contact tracing-based studies that have attempted to reach conclusions about the
role of children in spreading the epidemic that suffer from the same problem as the original
South Korean study referenced above. For instance, a pre-print study from the Italian province of
Trento® reported on 2,812 cases who reported 6,690 contacts. Though there were only 14
children among these cases, the authors nevertheless conclude that they transmitted the disease at
a high rate, infecting 11 of their 49 contacts, nearly all within the same household. This
represents only a small fraction of cases and contacts that the authors analyzed, so numerically it
is incorrect to conclude that children played a key role in the spread of the epidemic.
Furthermore, unlike the Icelandic study, the Italian study cannot distinguish a child infecting a
contact from the contact infecting the child. To my knowledge, nearly every contact-tracing
based study of the role of children in the epidemic — with the Icelandic study and reanalysis of
the South Korean study cited above as notable exceptions — suffers from this same problem.

A recent report, published in the Journal of Pediatrics and entitled “Pediatric SARS-CoV-2:

82 Park YJ, Choe YJ, Park O, Park SY, Kim YM, Kim J, et al. “Contact tracing during coronavirus disease outbreak,
South Korea, 2020,” Emerg Infect Dis. (Oct. 2020), available at https://doi.org/10.3201/eid2610.201315 (accessed
online July 27, 2020),
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CHILDHOOD (August 7, 2020), available at doi: 10.1136/archdischild-2020-319910

8 Pirous Fateh-Moghadam, Laura Battisti, Silvia Molinaro, Steno Fontanari, Gabriele Dallago, Nancy Binkin,
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(accessed online Aug. 6, 2020)
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Clinical Presentation, Infectivity, and Immune Responses”, measured the concentration of the
SARS-CoV-2 virus in the nasopharynx of children who showed symptoms consistent with
COVID-19 infection.®® The report found that the viral load in pediatric patients with symptoms
(typically mild symptoms) was higher than adult hospitalized patients with severe COVID-19
disease. This is consistent with reports from earlier in the epidemic, which found similarly high
viral loads in children.®® Many news media reports of the Journal of Pediatrics study
extrapolated beyond the results of the study, with alarming headlines saying that children are
“silent spreaders” of SARS-CoV-2.%"

These media reports are misleading because the presence of virus in the nasopharynx is not
synonymous with the transmissibility of the virus. The PCR test which checks for the presence of
the virus registers false-positive results in the presence of non-viable, non-infectious, viral
particles.%8%%70 So even a high viral load is not evidence of infectivity.”* The Journal of
Pediatrics study itself appropriately lists the fact that their study does not assess the
transmissibility of the virus as a limitation of the study. The only way to check for infectivity is
to conduct a careful study of actual transmission of the virus, of the sort reported in the Icelandic
contact tracing/viral mutation analysis referenced earlier.”

Another approach to this topic involves analyzing the effect of actual school closures on the
spread of the epidemic within a country. If children play a role as a key vector of the epidemic,
then one would expect that countries that closed schools would see a significant effect of this
policy on disease spread. In fact, the opposite is the case. Studies from around the world that
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have examined school closures (including Japan’®, New South Wales’#, and Sweden/Finland’®)
find little or no effect of school closure on disease spread. The studies encompass closures of
both elementary schools and high schools. A study’® analyzing the Swedish experience
concluded that there was there was no additional risk to elderly people cohabiting with school
age children up to age 16, despite the fact that Swedish schools were kept open throughout the
epidemic. A systematic review of this evidence’’ concluded that even though it may be possible
for children to be infected with the virus and even transmit it, “[o]pening up schools and
kindergartens is unlikely to impact COVID-19 mortality rates in older people.”

One purported counterexample to this evidence that has received widespread attention involves
the reopening of schools in Israel in the early summer.”® While the Israeli opening of schools is
cited as a counterexample to the many other studies showing the negligible risk of transmitting
COVID-19 by children, the Israeli reports suggest it was a unique circumstance, with children
crowded into a small closed space and few precautions taken against disease spread. The New
York Times story cited above provides an illustrative anecdote of symptomatic teachers passing
the virus to their students. And the primary source of disease spread at the Gymnasia Rehavia
high school was a single symptomatic teacher infecting colleagues and students. Additionally, an
analysis of cell-phone mobility data, conducted by Dr. Scott Atlas, shows that by the end of May,
Israel had returned to pre-pandemic norms.”® Contemporary reports, which emphasize the
success of Israel in controlling the epidemic, suggest that Israelis reduced adherence to other
mitigation measures as well. The cases that arose in Israeli schools are more likely a reflection of
pre-existing community spread of the virus, rather than as a cause.

Thus, with no careful study to back it, and several lines of evidence that complicate any causal
inference, the role of school opening in the resurgence of COVID-19 cases in Israel is not
established. If there is a lesson to be learned, it is that schools can be opened safely for in-person
learning if reasonable precautions — specific to the circumstances of each school — are taken. In
the Israeli case, as with much of the anecdotal evidence cited, no viral sequencing analysis was
conducted to verify the direction of disease spread. A report in Science emphasizes that no causal
connection should be inferred from the correlation between Israeli school openings and the rise
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school-aged-children.pdf (accessed online Aug. 6, 2020)
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study. Stockholm Research Reports in Demography. Preprint. https://doi.org/10.17045/sthimuni.12612947.v1
(accessed online Aug. 6, 2020)
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in cases there: “In Israel, infections among children increased steadily after schools opened. That
paralleled a rise in cases nationwide, but it’s not clear whether the country’s rising caseload
contributed to the increase within schools or vice versa.”

Another purported counter example comes from the experience with the epidemic at an
overnight camp in Georgia.®’ The summer camp anecdote is no analogy for schools. There, the
kids were older, they slept together in crowded cabins, and engaged in lots of singing and
screaming. Many of the children who developed symptoms did so within two days of arriving at
the camp. Since the time between viral exposure and symptom development is typically longer
than two days, this suggests strongly that many of the children in the camp were infected prior to
their arrival at the camp. Some developed cases more than two weeks after leaving the camp.
Since symptom development — if it happens at all — is typically within two weeks of infection,
this leaves open the possibility that the campers were exposed at home. Since this outbreak
corresponds to a time when community spread was common in Georgia, these are not just
theoretical possibilities, and indeed likely. Finally, as with many of the correlational contact
tracing studies, there is no indication of whether the transmission was from staff to student, or
student to student.

In sharp contrast with the Georgia summer camp report, a large study of 1,900 children attending
an urban summer schools in Barcelona, Spain over a five-week period found only 39 new index
cases (30 pediatric).8! The setting was chosen because the investigators viewed it as a model for
what to expect from school openings in the fall. These kids had 253 contacts in total, of whom,
only 12 developed an infection — a secondary attack rate of 4.7%. The low secondary attack rate
was similar for children of all ages attending the programs, ranging up to 17 years-old. The
investigators attributed the success in controlling the spread of the disease to frequent hand
washing by the children and to organizing the children into “bubbles” so that the kids interacted
with the same group of children all day long.

A recent and comprehensive official report by Public Health England of the role of English
schools, which were reopened on June 1, 2020 despite high community case numbers, in
spreading the pandemic.®2 The author of this report found that cases and outbreaks were
“uncommon across all educational settings” and that “[s]taff members had an increased risk of
SARS-CoV-2 infections compared to students in any educational setting, and the majority of
cases linked to outbreaks were in staff.” In response to this study, UK education minister Gavin
Williamson said “The latest research, which is expected to be published later this year — one of
the largest studies on the coronavirus in schools in the world — makes it clear there is little

8 Caitlin McGabe, Latest Research Points to Children Carrying, Transmitting Coronavirus, THE WALL STREET
JOURNAL (Aug. 9, 2020), available at https://www.wsj.com/articles/latest-research-points-to-children-carrying-
transmitting-coronavirus-11596978001?st=4rrxzoyo0jousns&reflink=article_email_share.

81 QOriel Guell (2020) Major coronavirus study in Spanish summer camps shows low transmission among children.
El Pais. (Aug. 26, 2020) available at https://english.elpais.com/society/2020-08-26/major-coronavirus-study-in-
spanish-summer-camps-shows-low-transmission-among-children.html

82 Sharif Ismail et al. (2020) “SARS-CoV-2 infection and transmission in educational settings:

cross-sectional analysis of clusters and outbreaks in England” Public Health England, Aug. 12, 2020
https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/911267/School_O
utbreaks Analysis.pdf
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evidence that the virus is transmitted at school.””®®

The overwhelming bulk of scientific studies that have examined the topic — including the best
studies, which take pains to distinguish correlation from causation — find that children play a
limited role in spreading COVID-19 infection to adults and that children themselves face
minimal risk of poor outcomes if they should become infected.

In summary, Canadian responses to the epidemic have included many limits on the activities of
children, including but not limited to closures of schools, limitations to in class teaching,
suspension or limits of sports and activities, and restricted contact with friends. Given the
evidence cited here, these policies are inconsistent with the principle that public health decisions
must be grounded in good scientific evidence.

G. Do Restrictions on the Activities of Young Adults Play an Important Role in Disease
Spread? Do Young adults face particular harms from the lockdown restrictions?

Unlike children, young adults who are infected — especially early in infection — spread disease as
efficiently older adults. However, they are harmed by infection much less than older adults.
Young adults face a very low mortality risk from COVID-19 infection — an infection survival
rate of 99.98% for people aged 20-49, according the US CDC.8

By contrast, young adults face enormous harm from lockdowns. Indicators of psychological
harm have also increased sharply in prevalence in this group. According to a US CDC survey,
one in four young adults aged 18 to 24 years seriously considered suicide.® Other harms include
lost educational opportunities with colleges and universities shutting down or providing only
online classes and catastrophically high unemployment and economic dislocation.® Ironically,
the lockdowns themselves have thus increased the risk of COVID-19 faced by older populations
by increasing the number of households where young adults who have lost their jobs co-reside
with vulnerable older parents®’, which increases the risk of COVID-related death.®®

For young adults then, the harms from lockdowns are substantially greater than the harms from

8 Peter Walker (2020) “Little Evidence COVID Spreads in Schools, says Gavin Williamson” The Guardian, Aug.
10, 2020. https://www.theguardian.com/world/2020/aug/10/little-evidence-covid-spreads-in-schools-says-gavin-
williamson

8 COVID- 19 Pandemic Planning Scenarios, Centers for Disease Control and Prevention,
https://www.cdc.gov/coronavirus/2019-ncov/hep/planning-scenarios.html.

8 Czeisler ME , Lane RI, Petrosky E, et al. Mental Health, Substance Use, and Suicidal Ideation During the
COVID-19 Pandemic — United States, June 24-30, 2020. MMWR Morb Mortal Wkly Rep 2020;69:1049-1057.
DOI: http://dx.doi.org/10.15585/mmwr.mm6932alexternal icon

8 Sharp A. (2020) Youth unemployment rate spikes amid pandemic. Canada’s National Observer. May 8, 2020.
https://www.nationalobserver.com/2020/05/08/news/youth-unemployment-rate-spikes-amid-pandemic

87 Evandrou M, Falkingham J, Qin M, and Vlachantoni A (2020) Changing Living Arrangements, Family Dynamics
and Stress During Lockdown: Evidence from Four Birth Cohorts in the UK. University of Southampton Eprint
Soton. https://eprints.soton.ac.uk/443865/1/family_dynamics_during_covid_19 _final.pdf

8 Fenoll AA & Grosshard S (2020) Intergenerational residence patterns and Covid-19 fatalities in the EU and the
US, Economics & Human Biology, 39. https://doi.org/10.1016/j.ehb.2020.100934.
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COVID. Viewed as a medical treatment, lockdowns imposed on younger populations violates the
ethical principle that medical actions should do no harm to the patient. Unlike, chemotherapy for
cancer, which induces a short-term harm to a patient in exchange for a potential longer-term
benefit, lockdowns cause long lasting harm to young adults with little to no long-lasting benefit.

H. Can religious services be held safely? Are there particular benefits that derive from
communal singing?

Religious activity is essential to a meaningful life for many Canadians, and the free exercise of
religion is guaranteed by the country’s constitution. Because assembly for religious practice is so
important to so many, rather than recommending that religious assembly be canceled during the
pandemic, the World Health Organization has provided guidance for religious assembly in the
context of COVID-19.% The US CDC provides similar guidance and is instructive in the North
American context.

The CDC guidance for communities of faith starts by recognizing the particular importance that
religious communities should be permitted to gather for worship.*® The CDC document cites the
First Amendment right to the free exercise of religion, and reminds state and local authorities to
account for this right in decision making about permitting religious communities to meet. Similar
guarantees are present in the Canadian constitution, as these involve fundamental human rights.
The recommendations in the CDC guidance include: (1) communication with local public health
authorities regarding in person service plans; (2) protection for staff who are at higher risk for
severe illness, including older staff members and those with underlying medical conditions; (3)
encouragement of the congregation and staff to engage in hygienic hand washing practices; (4)
encourage the congregation and staff to wear masks when social distancing is difficult, (5)
promote six-foot social distancing during worship and reduce physical contact (shaking hands,
hugging); (6) disinfection and cleaning of the worship space before and after each service; (7)
minimize sharing of worship materials and shared food; (8) encourage staff and congregants with
symptoms consistent with COVID-19 infection or at high mortality risk given infection (e.g.
elderly congregants and those with relevant comorbid conditions) to stay home; and (9) post
signs and messages to communicate information about practices that can lead to disease spread.
The CDC document is pointedly silent on singing during worship and does not make any explicit
recommendations regarding communal singing. These guidelines require social distancing,
which can reduce the likelihood of disease spread, but do not require — as Quebec does®! -- a
limitation to a fixed number of people in a service regardless of the size of the church, which has

8 World Health Organization (2020) Practical Considerations and Recommendations for Religious Leaders and
Faith-Based Communities in the Context of COVID-19. https://www.who.int/publications/i/item/practical-
considerations-and-recommendations-for-religious-leaders-and-faith-based-communities-in-the-context-of-covid-19
9 US Centers for Disease Control (2020) Considerations for Communities of Faith.
https://www.cdc.gov/coronavirus/2019-ncov/community/faith-based.html

% Gloutnay F. (2020) Quebec government limits churches to 50 people, 25 in riskier regions. Catholic News
Service. Sept. 22, 2020. https://www.catholicnews.com/quebec-government-limits-churches-to-50-people-25-in-
riskier-regions/
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no scientific justification.

By following these guidelines, churches, mosques, synagogues, and other religious assemblies
can safely hold indoor worship services, with minimal effect on the spread of COVID-19
disease.

Against the cost of a marginal increase in disease spread (a harm that can be mitigated by
following safety protocols), should be considered the overwhelming evidence that church
attendance provides psychological benefits for attendees. A comprehensive meta-analysis of the
literature found evidence of improved mental health from religiosity (typically defined to
encompass church attendance).®? This is consistent with the broader literature on the
psychological benefits of membership in voluntary associations as way to alleviate psychological
distress.® The evidence suggesting psychological benefits of church attendance (including
reductions in rates of depression) are particularly strong for adolescents.®* Church attendance
reduces stress and allostatic load (a term indicating stress endured over a long period of time),*
which can cause both psychological and physical harms, including higher incidence of chronic
disease and higher mortality.®® There is also evidence in the medical literature regarding the
particular psychological benefits provided by communal singing in the process of worship.®”
Communal singing provides a sense of belonging and connectedness that is crucially important
in the life of many believers, with measurable effects on mental health,%899:100

Of course, the spiritual benefits of in-person religious observance are personal to every member
of the religious communities and should not be discounted even if they are not discretely
measurable in terms of health benefits. For many believers, faith provides purpose in life.
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9 Rietschlin, J. (1998). Voluntary Association Membership and Psychological Distress. Journal of Health and Social
Behavior, 39(4), 348-355. https://doi.org/10.2307/2676343

% Demir, M., & Urberg, K. A. (2004). Church attendance and well-being among adolescents. Journal of Beliefs and
Values, 25(1), 63-68. https://doi.org/10.1080/1361767042000198951

% Bruce, M. A., Martins, D., Duru, K., Beech, B. M., Sims, M., Harawa, N., Vargas, R., Kermah, D., Nicholas, S.
B., Brown, A., & Norris, K. C. (2017). Church attendance, allostatic load and mortality in middle aged adults. PLOS
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I. Can restaurants and bars be opened safely to customers? Are there particular
benefits that derive from eating in community?

Quebec is the home to a vibrant restaurant and food service industry, including world-class
eateries, bars, and cafes. It is an important industry that provides entrepreneurial and
employment opportunities that benefit the people of Quebec in many ways, including providing
psychologically important opportunities to eat together with friends and family. These facilities
remain closed throughout Quebec despite the reservations of Quebec’ public health director, Dr.
Horacio Arruda, who cites evidence that restaurants are not a major source of COVID-19 disease
spread in Quebec.'®! These closure orders are not scientifically justified.

If restaurants, bars, etc. adhere to basic safety protocols promulgated by public health agencies
throughout Canada (the protocols in Alberta are a typical examplel®?), they can operate with in
person service safely. The recommendations include the following (among other items not listed
here): (1) discourage patrons from congregating together while waiting for seating; (2) limit
party size at tables and require a 2 meter distance between each dining party; (3) provide for
physical barriers between tables when 2 meter distance is impossible; (4) use contactless
payments and avoid cash payments where possible; (5) clean menus between uses or use paper
menus; (6) avoid singing, or provide physical distancing between singers and patrons; (7) all
employees must wear acceptable face covering at all times; (8) frequent sanitizing of surfaces,
(9) encourage symptom checking of potential patrons and do not serve patrons who have
symptoms consistent with COVID-19 disease.

In New York City, where a similar set of recommendations were in place for restaurants and bars
restaurants which were permitted to operate for in-person dining (until a new closure order'®
was put in place effective Dec. 14, 2020), a detailed contact tracing report found that restaurants
and bars in New York City only account for 1.4% of the COVID spread. In that study, private
gatherings at home account for 74% of the COVID spread.%

This finding should not be surprising. The scientific evidence now strongly suggests that
COVID-19 infected individuals who are asymptomatic (that is, show no symptoms of a
respiratory infection) are more than an order of magnitude less likely spread the disease to even
close contacts than symptomatic COVID-19 patients. Requiring a check of potential patrons for
symptoms consistent with COVID-19 disease, permitting only people without symptoms to enter
the premises and dine indoors, thus suffices to sharply curb the probability of disease spread
during the in-person dining experience. A meta-analysis of 54 studies from around the world

101 Sjlva V (2020) Quebec’s Top Doctor Wasn’t the One Behind Restaurant Closures. Dec. 10, 2020.
https://montreal.eater.com/2020/12/10/22167312/arruda-didnt-recommend-restaurants-close-coronavirus-pandemic-
quebec

102 Alberta Public Health (2020) COVID-19 Information: Guidance for restaurants, cafes, pubs, and bars. September
2020.

103 Klein C. (2020) New York City Indoor Dining Will Shut Down Again. Intelligencer. Dec. 11, 2020.
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found that within households — where none of the safeguards that restaurants are required to
apply are typically applied — symptomatic patients passed on the disease to household members
in 18% of instances, while asymptomatic patients passed on the disease to household members in
0.7% of instances.'% A large study of 10 million residents of Wuhan, China, all tested for the
presence of the virus, found a total of 300 total cases, all asymptomatic. A comprehensive
contact tracing effort identified 1,174 close contacts of these patients, none of whom tested
positive for the virus.1% This is consistent with a vanishingly low level of asymptomatic spread
of the disease. While theoretical modeling work from earlier in the epidemic (including some of
my own published research®’) predicts some level of asymptomatic disease spread, the empirical
evidence at this point later in the epidemic strongly shows very little evidence that this is an
important empirical reality. So as long as restaurants follow guidelines to exclude potential
symptomatic diners, in-person dining can occur safely.

Against these data regarding the negligible risks of COVID-19 transmission in indoor dining (in
a restaurant following guidelines) should be considered the substantial evidence that social eating
provides significant and tangible psychological and physiological benefits for diners that are lost
through the imposition of such scientifically and epidemiologically unjustified blanket and
untargeted bans. Those who eat socially more often feel happier and are more satisfied with life,
are more trusting of others, are more engaged with their local communities, and have more
friends they can depend on for support; path analysis suggests that the causal connection runs
from eating together to bondedness rather than the other way around.®® Dining together reduces
people’s perceptions of inequality and contributes to a view of those of different races, genders
and socioeconomic backgrounds as more equal than in other social scenarios.'®® And a
comprehensive survey of 17,612 men and 19,581 women over the age of 65 found that eating
alone has been linked to a higher incidence of depression among adults, particularly those who
live alone.!® Eliminating the possibility of indoor dining, no matter the precautions taken,
reduces or eliminates these important benefits.

J. Can gyms, martial arts studios, and other venues offering opportunities for physical
activities open with minimal risk of disease spread? Are there particular benefits to
health that derive from access to such facilities?
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doi:10.1001/jamanetworkopen.2020.31756)

16 (Cao, S., Gan, Y., Wang, C. et al. Post-lockdown SARS-CoV-2 nucleic acid screening in nearly ten million
residents of Wuhan, China. Nat Commun 11, 5917 (2020). https://doi.org/10.1038/s41467-020-19802-w)
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Gyms, martial arts studios, dance studios, and other venues offering opportunities physical
activities are important to many Canadians as a way of staying physically fit and healthy. Despite
the importance of these venues to public health, in much of Canada, Quebec included, the
lockdown orders have ordered them to stay closed for extended periods during the past months.
These orders are unjustified.

First, though Quebec premier Francois Legault has asserted that opening gyms poses particular
risk to disease spread, to my knowledge the public health authorities in Quebec have provided no
studies — based on contact tracing or other data — to document this statement in Quebec.'!* There
is one report of a “super-spreader” event that occurred in a gym in Ontario in October.'? In that
case, there was a spinning class, with stationary bicycles with wheels that in theory could
aerosolize the virus. If that is true, the right remedy is to limit indoor spin classes or require
physical barriers between bicycles, not to shutter gyms and fitness venues altogether. In the CBC
story reporting on this event cited one infectious disease expert who admitted that gyms are not
high-risk environments:

Dr. llan Schwartz, an infectious disease expert with the University of Alberta,
said spin classes may pose more risk than other group settings because of the
bikes themselves. In theory, the rapidly spinning wheels could aerosolize droplets
by flinging them farther distances.

"I haven't seen any studies of this, but theoretically it makes sense,"” he said.

"I think going to the gym isn't necessarily high-risk, unless individuals are close
together and there's poor ventilation. But there might be specific circumstances
that could make it higher-risk, where something with fast, moving parts [or] a
rapidly moving fan can generate aerosols as well."

Compared with this sort of anecdotal evidence, there are more systematic data from other
localities that suggest that physical fitness centers play a limited role in disease spread.**® In a
sophisticated study published in Nature analyzing the relationship between mobility of
populations, super-spreader events and disease risk, the authors conclude that restricting
occupancy in public venues is the best approach to limiting the risk of disease spread, while
lockdowns aimed at general mobility restrictions work less well.1** They find that fitness centers
do not pose a very high risk of disease spread relative to other public venues.

Second, guidelines disseminated by public health agencies around Canada provide discrete steps

111 aframboise K (2020) Quebec gym owners, clients who flout COVID-19 red zone rules will face fines: Legault.
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that fitness centers can take to reduce the risk of spread of the disease at these centers.!'® These
steps include physical distancing requirements, physical barriers, ventilation requirements,
symptom checking, cleaning requirements, and face masks when physical distancing is
impossible. Given the findings in the scientific literature, these requirements — if implemented
appropriately — are sufficient to limit the probability of disease spread at fitness centers.

Third, closing fitness centers reduces the ability of the population to engage in activities that
maintain physical fitness, and thus increase the risk of poor outcomes if a COVID-19 infection
were to occur. For example, obesity is a risk factor for mortality from COVID-19 infection.
Regular exercise is essential for patients with type 2 diabetes!'® or cardiovascular disease!!’ to
maintain their health. Exercise also provides people with anxiety, depression, and stress-related
disorders with an important avenue to address these problems.*'® 11° The negligible benefits of
closing fitness centers in terms of slowing disease spread should be balanced against the health
benefits of these centers for people who frequent them.

In summary, if fitness centers take standard precautions as recommended by Canadian public
health agencies (symptom checking, good ventilation, physical barriers, etc.) the risk of COVID-
19 disease spread from their operation is small. The most comprehensive studies confirm that
fitness centers play a small role in disease spread. And finally, there are considerable harms to
health — both physical and psychological health — from reducing the availability of venues for
physical fitness for the population.

K. Do other measures exist that would achieve the goal of the government to protect
the population from the Covid-19, but that would have less or no impairments on
the freedoms and liberties of the population? If yes, what are they?

Yes. The Great Barrington Declaration, of which | am a primary coauthor, describes an alternate
policy of focused protection. This policy would lead to less COVID-related death and less non-
COVID related deaths than the current government policy. The coauthors of the Declaration
include Prof. Martin Kulldorff of Harvard University and Prof. Sunetra Gupta of Oxford
University. Over 12,000 epidemiologists and public health professionals, and 35,000 medical
professionals have co-signed the declaration. The text of the Great Barrington Declaration is
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copied immediately below.!?

“As infectious disease epidemiologists and public health scientists we have grave
concerns about the damaging physical and mental health impacts of the prevailing
COVID-19 policies and recommend an approach we call Focused Protection.

Coming from both the left and right, and around the world, we have devoted our careers
to protecting people. Current lockdown policies are producing devastating effects on
short and long-term public health. The results (to name a few) include lower childhood
vaccination rates, worsening cardiovascular disease outcomes, fewer cancer screenings
and deteriorating mental health — leading to greater excess mortality in years to come,
with the working class and younger members of society carrying the heaviest burden.
Keeping students out of school is a grave injustice.

Keeping these measures in place until a vaccine is available will cause irreparable
damage, with the underprivileged disproportionately harmed.

Fortunately, our understanding of the virus is growing. We know that vulnerability to
death from COVID-19 is more than a thousand-fold higher in the old and infirm than the
young. Indeed, for children, COVID-19 is less dangerous than many other harms,
including influenza.

As immunity builds in the population, the risk of infection to all — including the
vulnerable — falls. We know that all populations will eventually reach herd immunity —
i.e. the point at which the rate of new infections is stable — and that this can be assisted
by (but is not dependent upon) a vaccine. Our goal should therefore be to minimize
mortality and social harm until we reach herd immunity.

The most compassionate approach that balances the risks and benefits of reaching herd
immunity, is to allow those who are at minimal risk of death to live their lives normally
to build up immunity to the virus through natural infection, while better protecting those
who are at highest risk. We call this Focused Protection.

Adopting measures to protect the vulnerable should be the central aim of public health
responses to COVID-19. By way of example, nursing homes should use staff with
acquired immunity and perform frequent PCR testing of other staff and all visitors. Staff
rotation should be minimized. Retired people living at home should have groceries and
other essentials delivered to their home. When possible, they should meet family
members outside rather than inside. A comprehensive and detailed list of measures,
including approaches to multi-generational households, can be implemented, and is well
within the scope and capability of public health professionals.

120 Bhattacharya J, Gupta S, Kulldorff M (2020) Great Barrington Declaration. https://gbdeclaration.org
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Those who are not vulnerable should immediately be allowed to resume life as normal.
Simple hygiene measures, such as hand washing and staying home when sick should be
practiced by everyone to reduce the herd immunity threshold. Schools and universities
should be open for in-person teaching. Extracurricular activities, such as sports, should be
resumed. Young low-risk adults should work normally, rather than from home.
Restaurants and other businesses should open. Arts, music, sport and other cultural
activities should resume. People who are more at risk may participate if they wish, while
society as a whole enjoys the protection conferred upon the vulnerable by those who have
built up herd immunity.”

The Great Barrington Declaration provides concrete suggestions for a strategy of focused
protection. This includes a (non-comprehensive) suite of policies aimed at protecting people
who are particularly vulnerable (e.g. the elderly) to mortality from COVID-19 infection. These
policies differ depending on the particular living situation of vulnerable people. The current
policies have failed to protect the vulnerable, as is evidence by the large fraction of the COVID-
19 deaths among the elderly in Canada. There have been many unnecessary deaths, and
especially among the urban working class and poor.'2* Concrete examples of these failures
include:

« Requiring older “essential” workers and members of the working class that cannot
afford not to work to be put in work situations where they may be exposed to the
virus.

o Failure to protect nursing home residents from exposure to the virus from staff
members, visitors, and other residents.??

« No provision for elderly people living in multi-generational homes to be shielded
should a family member be exposed to the virus.

Focused protection of the vulnerable provides a better alternative to lockdown to protect the
vulnerable. Below, in Section M, | outline ideas for focused protection.

In summary, the Great Barrington Declaration offers a policy alternative to lockdowns that
reduces COVID-19 related mortality among the vulnerable via overwhelm resources devoted
focused protection where they live. For the non-vulnerable, the lifting of lockdowns provides an
enormous benefit for physical and psychological health — including mortality risk — that offsets
the harm from potential COVID-19 infection.

121 Kulldorff M and Gupta S (2020) Canada's COVID-19 strategy is an assault on the working class. Toronto Sun.
Nov. 29, 2020. https://torontosun.com/opinion/columnists/opinion-canadas-covid-19-strategy-is-an-assault-on-the-
working-class

122 K wiatkowski M, Nadolny TL, Priest J, Stucka M (2020) ‘A National Disgrace’: 40,600 deaths tied to US
Nursing Homes. USA Today. June 1, 2020.
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L. Isthere immunity obtained after being infected and cured from Covid-19?

Yes. The scientific evidence is overwhelming that there is lasting immunity after SARS-CoV-2
infection among people who recover from the infection.

First, SARS-CoV-2 is a coronavirus and humans been exposed to coronaviruses for millenia.

Immunologists reviewing this evidence of immunity after coronavirus infection argue that we
should use this knowledge to set prior expectations about human immune response to SARS-
CoV-2 infection, and these priors suggest a robust and long-lasting immune response. In the

Journal of Immunology, immunologist Nicole Baumgarth and her colleagues write:%

“[W]e argue that the normal cadence by which we discuss science with our colleagues
failed to properly convey likelihoods of the immune response to SARS-CoV-2 to the public
and the media. As a result, biologically implausible outcomes were given equal weight as
the principles set by decades of viral immunology. Unsurprisingly, questionable results and
alarmist news media articles have filled the void. We suggest an emphasis on setting
expectations based on prior findings while avoiding the overused approach of assuming
nothing. After reviewing Ab-mediated immunity after coronavirus and other acute viral
infections, we posit that, with few exceptions, the development of protective humoral
immunity of more than a year is the norm. Immunity to SARS-CoV-2 is likely to follow
the same pattern.”

The direct evidence in favor of a robust and long-lasting immune response is also overwhelming.
In a paper published in the journal Immunity, immunologist Deepta Bhattacharya (no relation)
and his colleagues show that recovered COVID-19 patients show “durable antibody production
for at least 5-7 months after infection.”*?* Several other studies, published in prominent
immunology journals, confirm this report and show that the vast majority of people who are
infected produce specific antibodies in response to the infection, which confer immunity or
substantial protection against reinfection.2% 126

Over time, as is the normal course of an infection, the specific antibodies to SARS-CoV-2
infection fade. The immune memory persists in dormant or resting cells, called memory cells,
who do not actively secrete antibodies, but nevertheless continue to provide lasting protection
against SARS-CoV-2 infection. This is entirely consistent with a typical immune response to a
challenge by a virus like SARS-CoV-2. Viral infections are most often addressed through CD8 T
cells, which do not produce antibody, but rather directly eliminate virus-infected cells to shortcut
viral replication. Indeed, SARS-CoV-2 specific CD4 and CD8 T cells have been detected in

123 Baumgarth N, Nikolich-Zugich J, Lee FEH, Bhattacharya D. (2020) Antibody Responses to SARS-CoV-2: Let’s
Stick to Known Knowns.

124 Ripperger TJ et al. (2020) Orthogonal SARS-CoV-2 Serological Assays Enable Surveillance of Low-Prevalence
Communities and Reveal Durable Humoral Immunity. Immunity 53, 925-933. Nov. 17, 2020.
https://doi.org/10.1016/j.immuni.2020.10.004

125 Ni, Ling, et al. (2020) "Detection of SARS-CoV-2-specific humoral and cellular immunity in COVID-19
convalescent individuals." Immunity. https://doi.org/10.1016/j.immuni.2020.04.023

126 \Moderbacher CR et al. "Antigen-specific adaptive immunity to SARS-CoV-2 in acute COVID-19 and
associations with age and disease severity." Cell 183.4 (2020): 996-1012.
DOl:https://doi.org/10.1016/j.cell.2020.09.038
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convalescent patients.*?’

This T-cell mediated immunity is also long lasting. A preprint study released last month
documents this fact, and the title of the piece summarizes its result: “Robust SARS-CoV-2
specific T-cell Immunity is Maintained at Six Months Following Primary Infection.”*?® Another
pre-print released last month identifies long-lasting protection after SARS-CoV-2 infection from
memory B-cells, which can produce specific antibodies in response to reinfection by the virus.?°

Finally, it is apparently the case that many individuals who have not been infected by SARS-
CoV-2 possess T-cells that recognize it and can neutralize cells infected by the virus. The
hypothesized mechanism involves infection by other coronaviruses, which share some molecular
structural properties with SARS-CoV-2. A separate study published in Nature found both CD4
and CD8 T cells which provide recognize (and hence attack) regions of the SARS-CoV-2 virus
in both convalescent patients and patients who had previously been infected with other
coronaviruses including SARS-CoV-1, seventeen years after infection.* Summarizing this
evidence, Francis Collins (Director of the National Institutes of Health) writes:

Much of the study on the immune response to SARS-CoV-2, the novel coronavirus
that causes COVID-19, has focused on the production of antibodies. But, in fact,
immune cells known as memory T cells also play an important role in the ability of
our immune systems to protect us against many viral infections, including—it now
appears—COVID-19...This might potentially explain why some people seem to
fend off the virus and may be less susceptible to becoming severely ill with
COVID-19.

All these conclusions are well reflected in the fact that that despite millions of people infected
worldwide to date after 10 months living with the virus, we have seen only a handful of patients
who re-tested positive after being discharged, all of whom showed no evidence of being
contagious and all presented milder symptoms. In a fascinating study of an outbreak of SARS-
CoV-2 in a tightly packed fishery vessel where 85% of the crew became infected, all of crew
who had previously been infected escaped reinfection.®*! The scientific evidence thus strongly
suggests that recovery from SARS-Cov-2 infection will provide lasting protection against
reinfection, either complete immunity or protection that makes a severe reinfection extremely
unlikely.

127 1bid.
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M. What is herd immunity? What is the most effective way to reduce harm until
endemic equilibrium?

Herd immunity —also known as endemic equilibrium — occurs when enough people have immunity
so that most infected people cannot find new uninfected people to infect, leading to the end of the
epidemic/pandemic. This means that the epidemic/pandemic will end before everyone is infected,
although it will continue in endemic form with low rates of infections. Herd immunity is a
scientifically proven phenomenon. Sooner or later, herd immunity will be reached either through
natural infection or through a combination of vaccinations and natural infection.

To protect the vulnerable elderly living in nursing homes and other care settings, a focused
protection strategy would include frequent testing of nursing home staff members that are not
already immune, testing of visitors, and less staff rotation so that residents only interact with a
limited number of staff people. COVID-19 infected individuals, in hospital, should not be sent to
nursing homes, and all new residents should be tested. Sequestering of care home residents who
have COVID-19 is also important.

To protect older people living at home, during high transmission times, older people should be
offered home delivery of groceries and other essentials. When seeing friends and relatives, it is
best to do it outdoors. Testing should be available for relatives and friends who want to visit.
Free N95 masks should be provided for when they cannot avoid potential exposure.

Focused protection requires protecting protect older people still in the work force. People in their
60s are at somewhat high risk, and many are still in the workforce. Those that can work from
home should be allowed to do so. For example, teachers in their 60s could teach online courses,
or help fellow teachers with grading exams, essays and homework. Those that cannot work from
home should be funded to take a 3 to 6-month sabbatical. In addition, workplace disability laws
should require employers to provide reasonable accommodations to protect high COVID19 risk
workers without losing their jobs.

Focused protection also requires protecting elderly people living in multigenerational homes.
University closures and the economic displacement caused by lockdowns has led millions of
young adults to live with older parents, increasing regular close interactions across generations.
We know that older people living with working-age adults have higher COVID-19 risk than
older people living with other older people. There is no further excess risk if also living with
children though. This is the toughest challenge, and family specific solutions must be found. If
the working-age household members can work from home, they can isolate together. If that is
not possible, the older family member might temporarily be able to live with an older friend or
sibling, with whom they can self-isolate together during the height of community transmission.
As a last resort, empty hotel rooms could be used for temporary housing.

Focused protection also requires guarding younger people with chronic conditions like diabetes,
severe asthma, or obesity that place them at higher mortality risk should they become infected.
The focused protection plan for these individuals is the same as that for the elderly and will vary
depending upon their living circumstance.
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The imminent deployment of an effective SARS-CoV-2 vaccine — if people who are most
vulnerable are prioritized for inoculation -- offers an opportunity for near perfect focused
protection. For this population, the harms from COVID-19 infection are far greater than the
possible harms from vaccination.

Effective focused protection reduces the number of people who will need hospitalization for
COVID-19 infection, since hospitalization risk, like mortality risk, rises sharply with patient
age.'® Thus, if effective focused protection is implemented, the probability of overcrowded
hospital systems is greatly reduced.*?

Lockdowns actually extend the time that vulnerable are at risk of infection, by delaying
infections into the future, lockdowns delay the establishment of herd immunity in a population.
Focused protection of the vulnerable is possible but without an effective vaccination campaign,
requires vigilance which cannot be maintained forever.

In summary, replacing a lockdown policy with a policy of focused protection of the vulnerable
would greatly reduce the lockdown harms for less vulnerable populations, while protecting the
vulnerable from COVID-19 risk. The concrete suggestions outlined here are not comprehensive,
and with the advent of a safe and effective vaccine in December 2020, there should be no
controversy over whether this policy is possible. It is a failure of public health officials in
Quebec that they have not engaged in developing strategies like those listed here. Reducing the
risk of harm to the vulnerable and non-vulnerable alike from infectious (COVID-19 related) and
non-infectious (lockdown related) causes should be the goal of public health policy. An aim that
focuses solely on slowing disease spread — lockdown — ultimately increases both COVID-19
related and lockdown harms relative to a policy of focused protection.

N. How to you explain that there were more deaths in March and April 2020 than
now? What has changed?

COVID-19 case fatality rates have been dropping steadily since the disease emerged. Peer-
reviewed studies document these trends.*** One study in England found that “30-day mortality
peaked for people admitted to critical care in early April. There was subsequently a sustained
decrease in mortality risk until the end of the study period” in late June. This trend was found for
people of all age groups, and survived adjustment for patient characteristics, which strongly
suggests an improvement in treatment and patient management as the cause.**®

Ventilator protocols which were used during the early days of the epidemic were too aggressive,
with physicians too quick to place patients on mechanical ventilation. In those early days, nearly
90% of all COVID-19 patients on mechanical ventilation died. New discoveries about the use of

132 US Centers for Disease Control (2020) COVID-19 Hospitalization and Death by Age. Aug. 18, 2020.
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24;15(7):e0236237. doi: 10.1371/journal.pone.0236237. PMID: 32706809; PMCID: PMC7380601.
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histamine blockers in conjunction with ventilators contribute to improved survival of
hospitalized COVID-19 patients.'*® 137 Separately, there were particular problems in the care of
elderly COVID-19 patients in state run nursing homes in Quebec during the early days of the
epidemic, where some COVID-19 patients were neglected and died from thirst and hunger.138
Quebec also did very poorly because the government failed to protect the vulnerable population
in the CHSLD by sending COVID infected patients to nursing homes that were unable to isolate
them from the rest of the population, greatly increasing patient mortality.**°

Addressing this neglect certainly contributed to improved outcomes in Quebec. The discovery
that a deadly immune over-reaction to SARS-CoV-2 infection in some patients could be
modulated by dexamethasone has greatly improved patient outcomes.24% 14! There has also been
an improved understanding of the pathophysiological reasons why some patients progress to
more severe outcomes from SARS-CoV-2 infection, while others do not.1*2 So, the
improvements in outcomes for COVID-19 patients derive from multiple sources. In summary,
COVID-19 infection is less deadly than it was when it arrived in North America in winter 2020.

136 Hogan li RB, Hogan lii RB, Cannon T, Rappai M, Studdard J, Paul D, Dooley TP. Dual-histamine receptor
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O. What are RT-PCR tests? Are they useful knowing that Quebec is using a cycle
threshold of 45 cycles?

The RT-PCR test for the SARS-CoV-2 virus is at the heart of the testing system adopted by
Canada. The RT-PCR tests, as used in most laboratories in Quebec, likely registers a positive test
result even for non-infectious viral fragments. The RT-PCR test amplifies the virus — if present —
by a process of repeated doubling the concentration of viral genetic material. If the viral load is
small, many doublings are required before it is possible to detect the virus.

The problem arises from the fact that the implementation of the RT-PCR test for COVID-19
requires that clinical laboratories decide in advance how many doubling of the genetic material
they will require before deciding that a sample is negative for the presence of the virus. This
threshold, known as the “cycle time” of the test, determines both the rate at which a positive test
result will be returned when the original sample does not include viral concentrations in
sufficient amount to be infectious (hereafter, the functional false positive rate), and the rate at
which a negative test result will be returned when the original sample does include viral
concentrations in sufficient amount to be infectious (hereafter, the functional false negative rate).

A higher cycle time threshold — requiring more doublings before declaring a negative test result
— increases the functional false positive rate of the RT-PCR test because even if a non-infectious
viral load is present in the sample obtained from the patient, a large number of permitted
doublings could amplify whatever is present such that the test result is positive.

The RT-PCR test is commonly known in the scientific literature as the gold standard to check for
the presence of the SARS-CoV-2 virus. This is true, but beside the point. The important
question is not whether RT-PCR is a “gold standard” test for viral presence, but rather whether it
is a gold standard test for determining whether a patient is infectious, which it is not. Rather, the
gold standard test for infectivity involves checking whether a sample taken from the
nasopharynx of a patient can infect, in vitro, a cell culture. Infectious samples are known as
“culture positive”, while non-infectious samples are known as “culture negative”. From an
epidemiological point of view, infectivity measurement is more important than a measurement of
whether the virus is present, since it is possible for a patient to have non-viable viral fragments
present, a positive PCR test, and yet not be infectious.

The relevant question then, is whether the RT-PCR test is sufficiently accurate to use as a tool to
decide whether to sharply curtail the normal activities of millions of people living in Quebec,
imposing untold harm on them related to the lockdown, and the unfortunate answer is no.

A systematic review of the literature on cycle time thresholds for the SARS-CoV-2 RT-PCR
tests (encompassing 25 different published studies on the topic) concludes that “A binary Yes/No
approach to the interpretation of RT-PCR unvalidated against viral culture will result in false
positives with segregation of large numbers of people who are no longer infectious and hence not
a threat to public health.” *3 Scientific evidence that the test on which the California Blueprint
for reopening is based — the RT-PCR test for the presence of the SARS-CoV-2 virus — will often

143 (T. Jefferson, et al., Viral Cultures for COVID-19 Infectivity Assessment — A Systematic Review (Update 3) (Sept.
3, 2020), medRxiv, https://www.medrxiv.org/content/10.1101/2020.08.04.20167932v3.full.pdf.)
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generate a positive result even when an individual is not infectious (that is, does not pose a
danger of infecting other people). The difficulty is that the RT-PCR test permits too many
doubling cycles of viral particles before declaring a negative test. The functional false positive
rate increases with the number of cycles (known as a Ct value) required to produce a positive
result.

According to a careful study published in Eurosurveillance (a top journal in the field of
epidemiology), if 27 cycles are needed for a positive test, the false positive rate is 34%; if 32
cycles are needed for a positive test, the false positive rate is 72%, and if 37 cycles are need for a
positive test, the false positive rate is 92%.1* If more than 40 cycles are needed for a positive
test, the functional false-positive rate is nearly 100%.

This error in the test is a major problem for Quebec, since the public health authority tracks cases
per capita and percent positivity of test results to measure the spread of the disease in the
population. Both of these measures depend on the accuracy of the RT-PCR tests to determine
whether an individual is infected with the virus. The PCR test’s inaccuracies imply that the
criteria for reopening do not reflect the risk of community spread of the virus because a high case
count or positivity rate may be due instead to functional false positive outcomes. Given this
scientific evidence, it is certain that lockdowns are being imposed — along with their attendant
costs— even when the risk of community spread of COVID-19 does not warrant it.

In summary, the scientific literature establishes the importance of cycle time thresholds in
interpreting RT-PCR SARS-CoV-2 results to establish the infectivity of the samples;*> A
reliance on a test that is run for 45 cycles — a procedure that is recommended by the National
Institute of Public Health in Quebec and followed by the Public Health Laboratory of Quebec!4®
— is certain to produce a very large proportion of false positive outcomes. Lockdowns that are
imposed on the basis of case counts derived from PCR tests will be only marginally related to the
threat posed by the spread of the SARS-CoV-2 virus.

P. What do you think about the strategy to wait for a vaccine to be given to the whole
population in order to mitigate the propagation of the virus?

Though the lockdowns should have been abandoned much earlier, with the advent of several new
vaccines the end is finally at hand. The imminent dissemination of several safe and effective
vaccines can provide a path out of this situation within the next two months, but only if we
understand their proper use and avoid some dangerous pitfalls. The release of an extremely
positive report on the new Pfizer mRNA vaccine suggests that we now have a vaccine that can
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145 Rita Jaafar, Sarah Aherfi, Nathalie Wurtz, Clio Grimaldier, Thuan Van Hoang, Philippe Colson, Didier Raoult,
Bernard La Scola, Correlation Between 3790 Quantitative Polymerase Chain Reaction—Positives Samples and
Positive Cell Cultures, Including 1941 Severe Acute Respiratory Syndrome Coronavirus 2 Isolates, Clinical
Infectious Diseases, , ciaal491, https://doi.org/10.1093/cid/ciaal491

146 Désautels L (2020) Rechece du SARS-CoV-2 par RT-PCR avec detection en temps reel. Version 3. Laboratoire
de Sante Publique du Quebec. https://inspq.qc.ca/sites/default/files/demandes_acces/pr-bm-131.pdf
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end the epidemic quickly.'*” The Great Barrington Declaration, provides the key idea of avoiding
pitfalls: focused protection of people who face a high risk of mortality should they become
infected by COVID-19.

While some have criticized the focused protection ideas that are at the heart of the Great
Barrington Declaration as infeasible, with the vaccine imminently available, this criticism is no
longer viable. There are 2.4 million people living in Canada who are 75+ years old and hence at
higher risk for mortality from SARS-CoV-2 infection.*® The Canadian government has finalized
agreements so that there are enough doses for at least 2 million people by the end of March
2021.149

The vaccine trial data suggest that inoculation provides no additional protection for people who
previously had COVID-19 infection. This result is not surprising since natural immunity after
recovery is known to be robust.!*%15:152 Not vaccinating the recovered will preserve doses for
the vulnerable and still susceptible.

With a 90%+ efficacy rate in protecting against COVID-19 symptoms, we will achieve near-
perfect focused protection. At that point, the lockdown should end immediately and forever. For
the rest of the population, and for the poor in particular, the lockdowns harms far outstrip the
harms from natural infection. 1°3

An alternate plan envisions near-universal vaccination before a resumption of normal life.
Logistically, this plan is challenging, as it may take until late 2021 to secure enough doses for the
whole Canadian population.>* This strategy will inflict six months or more of continuing
lockdown harms. There are other problems. The vaccine trials did not include children, so we do
not know if it is safe to vaccinate them.

147 polack FP, Thomas SJ, Kitchin N, Absalon J, Gurtman A, Lockhart S, Perez JL, Pérez Marc G, Moreira ED,
Zerbini C, Bailey R, Swanson KA, Roychoudhury S, Koury K, Li P, Kalina WV, Cooper D, Frenck RW Jr,
Hammitt LL, Tiireci O, Nell H, Schaefer A, Unal S, Tresnan DB, Mather S, Dormitzer PR, Sahin U, Jansen KU,
Gruber WC; C4591001 Clinical Trial Group. Safety and Efficacy of the BNT162b2 mRNA Covid-19 Vaccine. N
Engl J Med. 2020 Dec 10. doi: 10.1056/NEJM0a2034577. Epub ahead of print. PMID: 33301246.

148 Statistics Canada (2020) Demographic Estimates by Age and Sex, Provinces and Territories. July 1, 2020.
https://www150.statcan.gc.ca/n1/pub/71-607-x/71-607-x2020018-eng.htm

149 Nassar HM (2020) Canada to Begin Receiving COVID-19 Vaccines This Month. City News. Dec. 7, 2020.
https://montreal.citynews.ca/2020/12/07/canada-begin-receiving-covid-19-vaccines-december/

150 Ni, Ling, et al. (2020) "Detection of SARS-CoV-2-specific humoral and cellular immunity in COVID-19
convalescent individuals." Immunity. https://doi.org/10.1016/j.immuni.2020.04.023

151 Moderbacher CR et al. "Antigen-specific adaptive immunity to SARS-CoV-2 in acute COVID-19 and
associations with age and disease severity." Cell 183.4 (2020): 996-1012.
DOl:https://doi.org/10.1016/j.cell.2020.09.038

152 Zuo J et al. (2020) Robust SARS-CoV-2-specific T-cell immunity is maintained at 6 months following primary
infection. medRxiv. doi: https://doi.org/10.1101/2020.11.01.362319

153 Broadbent A, Walker D, Chalkdou K, Sullivan R, and Glassman A. (2020) Lockdown is not egalitarian: the costs
fall on the global poor. Lancet 396(10243):P21-22. July 4, 2020. DOI:https://doi.org/10.1016/S0140-
6736(20)31422-7

1% Higgins-Dunn N (2020) Trump Covid vaccine chief Slaoui says everyone in U.S. could be immunized by June.
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A second alternate plan envisions mandatory vaccination for the entire Canadian population with
severe limitations imposed on activities by non-vaccinated citizens (ie going to work, theaters,
cinemas). This plan is unethical and unneeded. The new vaccine has some side common effects
after injection (including short-term pain at the injection site, fever, fatigue, and headache) as
well as some uncommon serious adverse events. Vaccinating the entire population will
undoubtedly lead to substantial number of people to experience these negative consequences.
Against these negative consequences should be weighed the benefits of preventing COVID-19
infection. For the vulnerable, it is ethical to recommend vaccination since the balance of vaccine
benefits and harms militates strongly in favor of vaccination — for them, the mortality risk from
COVID-19 infection is high. For the rest of the population, and for children in particular,
vaccination may not provide a net private benefit. For this reason, the World Health
Organization recommends against mandatory COVID-19 vaccination.t®

Focused protection is the best strategy for using the vaccine. A combination of vaccine-induced
immunity among the vulnerable and natural-immunity among the non-vulnerable will provide a
solid wall of protection against a repeat of the epidemic in 2021. For the vulnerable, the vaccine
will protect against COVID, and for the non-vulnerable, the end of the epidemic will end
lockdown harms.

Q. Does Covid-19 infection commonly lead to longer term extra-respiratory
consequences? If yes, of what nature and what degree?

It is true that non-lethal extra-respiratory consequences of COVID-19 infection are possible and
have been reported in the literature.!® Among the extra-respiratory consequences that have been
reported include myocarditis, clotting irregularities, and a poorly-defined group of non-specific
symptoms (e.g. extended periods of fatigue, muscle aches, and difficulty concentrating) dubbed
“long-COVID.”*>’

The literature on this subject is still in its infancy and there is little that is firmly known about the
frequency, severity, and duration of extra-respiratory consequences of COVID-19 infection. The
US Centers for Disease Control website provides some guidance that provides this context:8

While most persons with COVID-19 recover and return to normal health, some patients can
have symptoms that can last for weeks or even months after recovery from acute illness.
Even people who are not hospitalized and who have mild illness can experience persistent
or late symptoms. Multi-year studies are underway to further investigate. CDC continues to
work to identify how common these symptoms are, who is most likely to get them, and

155 Reuters (2020) WHO does not envisage COVID-19 vaccines being made mandatory. Dec. 7, 2020.
https://news.yahoo.com/does-not-envisage-covid-19-175726903.html

156 Carfi A, Bernabei R, Landi F, for the Gemelli Against COVID-19 Post-Acute Care Study Group. Persistent
Symptoms in Patients After Acute COVID-19. JAMA. 2020;324(6):603—605. doi:10.1001/jama.2020.12603
157 Mahase E. Covid-19: What do we know about "long covid"? BMJ. 2020 Jul 14;370:m2815. doi:
10.1136/bmj.m2815. PMID: 32665317.

18 CDC (2020) Long-Term Effects of COVID-19. https://www.cdc.gov/coronavirus/2019-ncov/long-term-
effects.html (accessed Dec. 7, 2020)
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whether these symptoms eventually resolve... More serious long-term complications
appear to be less common but have been reported...The long-term significance of these
effects is not yet known. CDC will continue actively investigation and provide updates as
new data emerge, which can inform COVID-19 clinical care as well as the public health
response to COVID-19.

A recently released “living review” of the literature on the long-term consequences of COVID-
19 infection comprehensively surveys the rapidly growing literature on this subject, with a focus
on higher quality studies with at least 100 participants. The conclusion from this review is that
the scientific literature on the subject is of uniformly poor quality, with a specific problem of not

providing any guidance on how common or long-lasting are the extra-respiratory of COVID-19
infection:1%°

The quality of evidence was low, with a high risk of bias and heterogeneity in prevalence.
The incorporated studies demonstrated limited external validity, a lack of control
subjects, and inconsistent data collection methods. Few studies were conducted in
primary care, no studies focused solely on children, and no studies were set in low- and
middle-income countries... Our findings suggest that long covid is a complex,
heterogeneous condition; however, the limited evidence base currently precludes a
precise definition of its symptoms and prevalence.

Even if much more were known about these conditions, and it was established that the long-term
effects of COVID-19 infection were common and severe, a policy of lockdown would not be
justified. The premise that lockdowns that lockdowns prevent COVID-19 infections in the long
run — is not true and runs counter to both theoretical analyses and empirical analyses of the effect
of lockdowns, as I describe in Section C.

In summary, much of what is known about these extra-respiratory consequences of COVID-19
infection is speculative and under active study by the scientific community. By contrast, the
lockdown harms documented below are already occurring, of a large magnitude, and subject to
much less uncertainty.

159 Michelen M et al. (2020) Characterizing long-term covid-19: a rapid living systematic review. medRxiv.
https://www.medrxiv.org/content/10.1101/2020.12.08.20246025v1

38



| remain available to answer any other further question that the court or yourselves might entertain
in the future regarding this report.

| remain very respectfully yours,

Yellas

Dr. Jay Bhattacharya

39



COSIGNER DECLARATION

I have read Dr. Jay Bhattacharya’s above report relating to Covid-19 and the Province of Quebec
and | agree with the content of the said report and the conclusions that he is drawing.

Signed on December 2020,

Dr. Ron Brown
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COSIGNER DECLARATION

I have read Dr. Jay Bhattacharya’s above report relating to Covid-19 and the Province of Quebec
and | agree with the content of the said report and the conclusions that he is drawing.

Signed on December 2020,

Dr. Simon Thornley
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COSIGNER DECLARATION

I have read Dr. Jay Bhattacharya’s above report relating to Covid-19 and the Province of Quebec
and | agree with the content of the said report and the conclusions that he is drawing.

Signed on December 2020,

Dr. Rodney Sturdivant
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COSIGNER DECLARATION

I have read Dr. Jay Bhattacharya’s above report relating to Covid-19 and the Province of Quebec
and | agree with the content of the said report and the conclusions that he is drawing.

Signed on December 2020,

Dr. Roger Hodkinson
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MODEL ESTABLISHED BY THE MINISTER OF JUSTICE

Declaration regarding the carrying out of
the mission of an expert
(article 235 C.C.P.)

| declare that | will carry out my mission as an expert with objectivity, impartiality and rigour. To
enlighten the court in making its decision, 1 will give my opinion on the basis of my qualifications
concerning the points submitted to me, taking into account the facts relating to the dispute or, if
my services are required as a court bailiff, I will make an ascertainment describing the materials
facts or situation of which | have personal knowledge.

I will, on request, provide the court and the parties with details on my professional qualifications,
the progress of my work and, if applicable, the instructions received from a party. I will also
comply with the time limits given to me and, if necessary, request the directives from the court
that are necessary to carry out my mission.

Dr. Jay Bhattacharya, M.D., Ph.D.
Signature

Professor of Medicine, Stanford University

Title
December 18th 2020
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MODEL ESTABLISHED BY THE MINISTER OF JUSTICE

Declaration regarding the carrying out of
the mission of an expert
(article 235 C.C.P.)

| declare that I will carry out my mission as an expert with objectivity, impartiality and rigour. To
enlighten the court in making its decision, | will give my opinion on the basis of my qualifications
concerning the points submitted to me, taking into account the facts relating to the dispute or, if
my services are required as a court bailiff, I will make an ascertainment describing the materials
facts or situation of which | have personal knowledge.

I will, on request, provide the court and the parties with details on my professional qualifications,
the progress of my work and, if applicable, the instructions received from a party. | will also
comply with the time limits given to me and, if necessary, request the directives from the court
that are necessary to carry out my mission.

Dr. Ron Brown
Signature

Title
December __ th 2020
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MODEL ESTABLISHED BY THE MINISTER OF JUSTICE

Declaration regarding the carrying out of
the mission of an expert
(article 235 C.C.P.)

| declare that I will carry out my mission as an expert with objectivity, impartiality and rigour.
To enlighten the court in making its decision, | will give my opinion on the basis of my
qualifications concerning the points submitted to me, taking into account the facts relating to the
dispute or, if my services are required as a court bailiff, I will make an ascertainment describing
the materials facts or situation of which | have personal knowledge.

I will, on request, provide the court and the parties with details on my professional qualifications,
the progress of my work and, if applicable, the instructions received from a party. | will also
comply with the time limits given to me and, if necessary, request the directives from the court
that are necessary to carry out my mission.

Dr. Rodney Sturdivant
Signature

Title
December __ th 2020
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MODEL ESTABLISHED BY THE MINISTER OF JUSTICE

Declaration regarding the carrying out of
the mission of an expert
(article 235 C.C.P.)

| declare that I will carry out my mission as an expert with objectivity, impartiality and rigour. To
enlighten the court in making its decision, | will give my opinion on the basis of my qualifications
concerning the points submitted to me, taking into account the facts relating to the dispute or, if
my services are required as a court bailiff, I will make an ascertainment describing the materials
facts or situation of which | have personal knowledge.

I will, on request, provide the court and the parties with details on my professional qualifications,
the progress of my work and, if applicable, the instructions received from a party. I will also
comply with the time limits given to me and, if necessary, request the directives from the court
that are necessary to carry out my mission.

Dr. Simon Thornley
Signature

Title
December __ th 2020
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MODEL ESTABLISHED BY THE MINISTER OF JUSTICE

Declaration regarding the carrying out of
the mission of an expert
(article 235 C.C.P.)

| declare that I will carry out my mission as an expert with objectivity, impartiality and rigour. To
enlighten the court in making its decision, | will give my opinion on the basis of my qualifications
concerning the points submitted to me, taking into account the facts relating to the dispute or, if
my services are required as a court bailiff, I will make an ascertainment describing the materials
facts or situation of which | have personal knowledge.

I will, on request, provide the court and the parties with details on my professional qualifications,
the progress of my work and, if applicable, the instructions received from a party. I will also
comply with the time limits given to me and, if necessary, request the directives from the court
that are necessary to carry out my mission.

Dr. Roger Hodkinson
Signature

Title
December __ th 2020
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