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In this affidavit, I provide responses to the reports in support of Alberta’s lockdown policies provided by government experts. While the government experts address many topics related to my expert report, I note at the outset one overarching issue that the government experts did not address. In particular, nowhere do the government experts provide the government’s formal analysis of the marginal benefits and harms of the various lockdown policies – business closures, stay-at-home orders, restrictions on social interactions, etc. – that it has imposed. The government experts provide their views and analyses on the benefits of these policies in terms of reduced COVID-19 disease spread, and they discuss a process of decision making in emergency situations that they say permits to – in effect – not conduct or provide such an analysis. But they do not provide any formal analyses of the harms of these policies, many of which I documented with reference to the scientific literature in my expert report. This insufficient consideration of a policy’s harms violates a basic principle of public health, which I outlined in my expert report and which the government experts did not contest.

In what follows, I organize by responses to the government experts on nine topics: 
(1) The errors in PCR testing render them unfit for public health decision making; 
(2) On the futility of contact tracing to control disease spread; 
(3) The scientific evidence indicates asymptomatic and pre-symptomatic individuals spread the disease inefficiently; 
(4) There is no established causal link between lockdown policies and COVID-19 case growth and mortality rate; 
(5) The decoupling of cases and deaths despite the spread of variants versions of the virus; 
(6) No consideration of harms of lockdown restrictions; 
(7) The existence of lingering symptoms after recovery from covid infection (long covid) do not make lockdown a wise policy; 
(8) Response to Criticism of the Great Barrington Declaration 
(9) Problematic analysis of the possibility of herd immunity. 


1. The Errors in PCR Testing Render them Unfit for Public Health Decision Making
This section is in response to  Dr. Nathan Zelyas affidavit. In my initial report, I explained that the test on which Canada bases its count of COVID infections  – the RT-PCR test for the presence of the SARS-CoV-2 virus – will often generate a positive result even when an individual is not infectious (that is, does not pose a danger of infecting other people). [footnoteRef:1] The difficulty is that the RT-PCR test as implmented permits too many doubling cycles of viral particles before declaring a negative test.  The functional false positive rate (by which I mean that the test resturns a positive result even though the patient from whom the nasopharyngeal sample was drawn is not infectious) increases with the number of cycles (known as a Ct value) required to produce a positive result. As I stated in my report, 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%.[footnoteRef:2]  If more than 40 cycles are needed for a positive test, the functional false positive rate is nearly 100%.  Many laboratories in Canada run the RT-PCR test up to 45 cycles, so false positive results are not just a theoretical possibility.  [1:  (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.)]  [2:  Singanayagam A, Patel M, Charlett A, Lopez Bernal J, Saliba V, Ellis J, et al. Duration of infectiousness and correlation with RT-PCR cycle threshold values in cases of COVID-19, England, January to May 2020. Eurosurveillance. 2020;25(32):2001483. 2020] 

Since I wrote my report last January, scientists have written many papers that confirm my conclusions on this point. Of particular interest is a Canadian report by Dr. Jared Bullard, which found that – in their samples drawn from Manitoba, Canada – only 44% of adult patients with a positive RT-PCR test had nasopharyngeal samples that were positive in a viral culture analysis.  The analogous numbers were only 19% for children less than 10, and 23% for children between 11 and 17.[footnoteRef:3] Another report from Johns Hopkins University found a qualitatively similar result and concluded that “the use of Ct values and clinical symptoms provides a more accurate assessment of the potential for infectious virus shedding."[footnoteRef:4] [3:  Bullard J, Funk D, Dust K, Garnett L, Tran K, Bello A, Strong JE, Lee SJ, Waruk J, Hedley A, Alexander D, Van Caeseele P, Loeppky C, Poliquin G. Infectivity of severe acute respiratory syndrome coronavirus 2 in children compared with adults. CMAJ. 2021 Apr 26;193(17):E601-E606. doi: 10.1503/cmaj.210263. Epub 2021 Apr 9. PMID: 33837039; PMCID: PMC8101972.]  [4:  Victoria Gniazdowski et al. Repeat COVID-19 Molecular Testing: Correlation with Recovery of Infectious Virus, Molecular Assay Cycle Thresholds, and Analytical Sensitivity. medRxiv. August 6, 2020 doi: https://doi.org/10.1101/2020.08.05.20168963] 

This error in the test is a major problem with Alberta’s epidemic policy making because it relies on the accuracy of the RT-PCR tests to determine whether an individual is infected with the virus. The PCR test’s inaccuracies imply Alberta’s epidemic planning does 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 Canadian provinces are imposing sharp lockdowns – along with their attendant costs– even when the risk of community spread of COVID-19 does not warrant it.
Dr. Zelyas states in his report that different laboratories have different settings on their implementation of the PCR test that are difficult to standardize across laboratories, so that Ct value from a single laboratory should not be compared against a result from another laboratory. Additionally, he writes that viral culture analysis is expensive and time consuming and should not be used without an RT-PCR result alongside it. In his response, Dr. Zelyas concedes the problem that I identified with the RT-PCR tests (that is, a positive test result very often does not correspond to a patient is who is infectious or pose a risk of spreading the virus to others). 
Surprisingly, Dr. Zelyas does not dispute any of these points. Instead, he assert that the RT-PCR test is a “gold standard” test for checking for the presence of SARS-CoV-2 virus – a fact not in dispute. 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 people living in Alberta, imposing untold harm on them related to the lockdown. None of the Respondents’ affiants provide any argument or analysis in support of an affirmative answer to that question. Instead, they provide details about standardization procedures that the province uses to correct for other problems in the province’s case estimates that my original declaration did not discuss. None of these standardization procedures fixes the problem of functional false positives.   
Dr. Zelyas asserts that it is inappropriate for laboratires to use or report Ct values because the RT-PCR test is a qualitative test and because of difficulties in calibrating the results across laboratories.  However, there is no reason provided that such calibration could not occur within laboratories and be used as a basis for decision making, as is recommended in the literature on PCR testing.  This is not responsive, since the number of cycles to achieve a positive result is a readily available (though unreported) output of the RT-PCR test currently in use in clinical laboratories throughout Canada.  It is suggested that a patient should only be counted as a case if the RT-PCR test result indicates that the patient is very likely infectious, and not counted otherwise. 
Although the Respondents’ affiants do not address the topic, there are simple alternative tracking methods available – using existing technology – that would yield more accurate information about disease risk. In particular, Canadian provinces could premise epidemic policy making on the number of cycles necessary to achieve a positive RT-PCR test result (a number already produced by the PCR test, but not used by Canadian policy makers in decision making about lockdowns). If Ct values are considered, two PCR tests on the same patient, taken 24 hours apart and analyzed at the same laboratory, could indicate whether viral load is increasing or stangant in a patient – a better indication of whether the patient is infectious or not than a single PCR test.
There is support for this approach from even pro-lockdown scientists, like Harvard University epidemiology professor Marc Lipsitch, who recently wrote:[footnoteRef:5]  [5:  Hay JA, Kennedy-Shaffer L, Kanjilal S, Lipsitch M, Mina M. (2020) Estimating Epidemiologic Dynamics from Single Cross-Sectional Viral Load Distributions. medRxiv preprint. https://www.medrxiv.org/content/10.1101/2020.10.08.20204222v1] 

“Our findings suggest that instead of discarding individual Ct values from positive specimens, incorporation of viral loads into public health data streams offers a new approach for real-time resource allocation and assessment of outbreak mitigation strategies, even where repeat incidence data is not available. Ct values or similar viral load data should be regularly reported to public health officials by testing centers and incorporated into monitoring programs.”

Since my expert report, the World Health Organization on January 13th, 2021, issued a technical report that supports the points made in that report.[footnoteRef:6] The report emphasizes two things. First, it points out that a positive COVID test does not necessarily mean that someone has any capacity of infecting someone else with the virus.  Therefore, it instructs laboratories to report the replication number, as I suggested.  And second, the WHO warns against relying on a single test for patients without considering clinical COVID-19 symptoms, as Alberta does. There is no mention in the Respondents’ affidavits that a positive case (patient) must be assessed clinically after diagnosis with Covid based on that positive test. Alberta decision making about the lockdowns is thus not aligned with WHO guidelines for using the PCR test data. [6:  WHO (2021) “WHO Information Notice for IVD Users 2020/05” January 13, 2021. https://www.who.int/news/item/20-01-2021-who-information-notice-for-ivd-users-2020-05] 

Such information is critical to inform good decision making and good public health policy in terms of the risk that a person who tests positive presents to the public, and in balancing the costs and benefits of making public health orders based on that information. Some of the factors that determines what special measures Alberta public health deems necessary to reduce the threat of Covid include the total number of cases, and the test positivity rate and trend. Without knowing the Ct value of those positive tests, it is impossible to determine whether the proportion of people in the population who are at risk of spreading the disease is increasing or decreasing. Faulty case counts that do not correct for this issue with Ct values do not reflect the risk that the identified cases pose to the population, and thus cannot provide a scientific basis for drastic public health orders (such as lockdown orders) that violate basic civil liberties. 
Dr. Zelyas in effect argues that it is good public health practice to ignore the errors of the PCR test because it is in the interest of Canadian public health to identify every single person virally infected person and quarantine them, whether or not they pose any risk whatsoever in spreading the virus.  The assertion that we need to capture every case, regardless of the risk that the person is false, as there are harms to lockdown actions that are taken upon the false premise that every PCR positive case poses a risk of infection spread, when the scientific evidence suggest otherwise. 

2. On the Futility of Contact Tracing to Control Disease Spread
Dr. Zelyas explains that Alberta relies on contact tracing programs as a means to control the spread of COVID-19 disease.  Contact tracing programs require people who have been identified as COVID-19 cases to divulge to public health officials all the people with whom they have been in contact with during their illness, as well as all the locations they may have visited. Health officials have asked Canadians to install a phone application that aids in contact tracing by providing officials information about the locations where a person has frequented. 
Despite extensive expenditures devoted to these efforts, there has been no demonstration that contact tracing programs in Canada have contributed to limiting disease spread. Alberta has not provided any data to illustrate the effectiveness of contact tracing. Rather, news reports suggest that contact tracing programs have been overwhelmed throughout Canada whenever COVID-19 case frequency starts to rise.[footnoteRef:7], [footnoteRef:8],[footnoteRef:9],[footnoteRef:10] Canadian researchers who have examined the topic concluded that Canadians were wary of the COVID Alert app because they do not believe that their privacy will be protected.[footnoteRef:11] The failure of contact tracing programs to control disease spread is not unique to Canada; a recent government report in the UK concluded that there was no clear evidence that it had accomplished much, despite an expenditure of 37 billion pounds over a two year span.[footnoteRef:12]  [7:  CBC News (2020) Ottawa Public Health to focus contact tracing on high-risk spreaders. Oct. 6, 2020. https://ca.news.yahoo.com/ottawa-public-health-focus-contact-152847281.html]  [8:  CBC News (2020) Overwhelmed by increase in cases, Montreal public health narrows contact-tracing efforts
Social Sharing. Sept. 24, 2020. https://www.cbc.ca/news/canada/montreal/montreal-public-health-officials-reduce-contact-tracing-amid-shortage-1.5737248]  [9:  Joel Dryden (2020) Alberta's contact tracers are now overwhelmed at a critical time, infectious disease expert says. CBC News. November 6, 2020.  https://www.msn.com/en-ca/news/canada/alberta-s-contact-tracers-are-now-overwhelmed-at-a-critical-time-infectious-disease-expert-says/ar-BB1aK0AU]  [10:  Gary Mason (2021) Canada’s overwhelmed contact-tracing efforts have been a gross failure. The Globe and Mail. Jan. 7, 2021. https://www.theglobeandmail.com/opinion/article-canadas-overwhelmed-contact-tracing-efforts-have-been-a-gross-failure/]  [11:  Lynn Desjardins (2021) Why People Don’t Use COVID Contact Tracing Apps. Radio Canada International. March 22, 2021. https://www.rcinet.ca/en/2021/03/22/why-people-dont-use-covid-contract-tracing-apps/]  [12:  Lizzy Buchan (2021) 'No clear evidence' Test and Trace is effective despite 'unimaginable' £37billion cost. UK Mirror. March 10, 2021. https://www.mirror.co.uk/news/politics/no-clear-evidence-test-trace-23649758] 

The futility of contact tracing to control COVID-19 disease spread is entirely predictable. While contact tracing is a useful public health technique for diseases where the location of disease spread is readily identifiable (e.g. sexually transmitted diseases), it is less efficacious for diseases like COVID-19, where the moment of disease transmission is harder to identify. This is especially true since a large fraction of COVID-19 cases involve no symptoms at all.  Though asymptomatic disease spread is much less efficient than symptomatic disease spread, it does occur (0.7% of the time in intimate household settings), and it renders contact tracing efforts less likely to succeed.  Errors in the PCR testing, which render it unable to distinguish a COVID-19 patient who is highly infectious from a patient who has recovered from the disease, still has non-infectious viral fragments detectable, and is no longer a threat to spread the disease, also make contact tracing efforts less likely to succeed.  When contact tracers are overwhelmed, delays in identifying, contacting, and testing contacts makes it more likely that contacts will be found long after they pose any risk of disease spread. Finally, from a privacy point of view, the reluctance of Canadians (and others) to cooperate with contact tracers is entirely understandable – there is little to no private benefit derived by the infected patient from reporting on their friends, family, churches, or favorite restaurants, and there is some possible social harm from the unwanted attention and privacy violations inherent in contact tracing. I discuss many of these issues in a paper entitled “On the Futility of Contact Tracing”, that I published in September of last year.[footnoteRef:13]  [13:  Bhattacharya J, Packalen M. On the Futility of Contact Tracing.  Inference 5(3) September (2020) https://inference-review.com/article/on-the-futility-of-contact-tracing] 

3. Scientific Evidence Indicates Asymptomatic and Pre-symptomatic Individuals Spread the Disease Inefficiently
In my original expert report, I provided evidence from a large meta-analysis of within household spread of the virus, from an infected person to someone else living in the same home, where none of the safeguards that restaurants recommended by the CDC are typically applied. This study represents the most comprehensive survey of the vast empirical literature on asymptomatic spread; because it focuses on a single setting (household transmission), it is not subject to the same problems that other studies on this topic might have. The primary result is that symptomatic patients passed on the disease to household members in 18% of instances, while asymptomatic and pre-symptomatic patients passed on the disease to household members in 0.7% of instances.[footnoteRef:14]  Kindrachuk does not address this evidence on the relatively low risk of asymptomatic disease spread drawn from real-world transmission data and focuses instead on modeling studies that require a substantial number of unverifiable assumptions.  In particular, these models often make the assumption that lockdowns actually work in reducing interactions between individuals in ways that reduce disease transmission risk. It is inappropriate to then conclude from such modeling studies that lockdowns work in a way predicted by the model. The Respondents’ affidavits provide no evidence that they have conducted any validation exercises which would suggest that the models on which they rely to infer the efficacy of church closures have actually match real-world evidence I provided from the scientific literature of low levels of asymptomatic spread. Many of the studies cited by  Kindrachuk were taken into consideration within the large meta-analysis, which ultimately found, after analyzing 54 studies (including  Kindrachuk’s cited studies and others) a very low chance of asymptomatic and pre-symptomatic disease spread.  [14:  (Madewell ZJ, Yang Y, Longini IM, Halloran ME, Dean NE. Household Transmission of SARS-CoV-2: A Systematic Review and Meta-analysis. JAMA Netw Open. 2020;3(12):e2031756. doi:10.1001/jamanetworkopen.2020.31756)] 

One clear implication of the small likelihood of asymptomatic and pre-symptomatic disease spread and a higher likelihood of symptomatic spread is that the Respondents have available a simple policy that would have similar infection control properties but with substantially lower harms. 
There is at least one prominent real world study that some – including Respondent experts -- have used to argue that asymptomatic disease spread is common. A recently published meta-analytic study by Qiu et al. (2021) distinguishes the likelihood of disease spread by a pre-symptomatic individual from the an asymptomatic but not pre-symptomatic individual.[footnoteRef:15]  A primary finding of this study is that, while asymptomatic but not pre-symptomatic individuals are exceedingly unlikely to spread the disease, individuals who are not symptomatic now, but will eventually develop symptoms, are efficient at infecting others in their pre-symptomatic state. One problematic interpretation of this result is that relative efficiency of disease spread by pre-symptomatic individuals militates in favor of lockdown policies and mass asymptomatic testing. This interpretation is incorrect.  [15:  Qiu X, Nergiz AI, Maraolo AE, Bogoch II, Low N, Cevik M. The role of asymptomatic and pre-symptomatic infection in SARS-CoV-2 transmission-a living systematic review. Clin Microbiol Infect. 2021 Apr;27(4):511-519. doi: 10.1016/j.cmi.2021.01.011. Epub 2021 Jan 21. PMID: 33484843; PMCID: PMC7825872.] 

Distinguishing between an infected individual who will eventually develop symptoms and an infected individual who will never develop symptoms is practically impossible without the passage of time. Infected individuals who will develop symptoms tend to do so within a very short interval (two to three days) after first becoming infected. Meanwhile, infected individuals who never develop symptoms may test positive with the PCR test for the virus for an extended period of time. These two groups of observationally identical individuals are mixed in the population in some unknown frequency that may change over time. Given this information constraint, from a policy point of view, the relevant question is how likely it is that an infected individual without symptoms (whether pre-symptomatic or purely asymptomatic) will spread the disease to close contacts. For the purpose of answering this crucial policy question, the Madewell et al. (2020) study provides an answer (less than 0.7% secondary attack rate in household settings), while the Qiu et al. (2021) study does not. Additionally, unlike the Madewell et al. (2020) study, the Qiu et al. (2021) study does not concentrate its focus on a homogenous environment (households), which makes the results it reports harder to interpret.  
Notably, this evidence on the relatively low risk of asymptomatic disease spread drawn from real-world transmission data is not so much disputed, as ignored. Instead, those who insist on a relationship between infected people who show no symptoms and significant Covid spread, tend to rely on modeling studies that require a substantial number of unverifiable assumptions. 

4. There is no established causal link between lockdown policies and COVID-19 case growth and mortality rate
The Respondents’ arguments are all premised on the assertion that lockdown policies, such as prohibitions on gatherings, in-person worship and non-essential business closures, etc. work to reduce the risk of COVID-19 infection in the community. Much of the evidence they refer to in their affidavits/reports is based on modeling studies, which as noted in the original expert report, have a poor track record.  

Now, however, there has emerged a growing peer-reviewed empirical literature that demonstrates the futility of lockdowns to control COVID case growth over a long period of time.  This may be illustrated by describing one peer-reviewed study recently published in the European Journal of Clinical Investigation, of which I am a co-author. This study compares the effectiveness of mandatory lockdown orders (stay-at-home orders and forced business closures) versus less restrictive policies adopted by ten European and Asian countries on case growth in Spring 2020.[footnoteRef:16] This study re-analyzes and revises the results from an earlier study by using countries that did not introduce mandatory stay-at-home orders and business closures over this period (like Sweden and South Korea) as a comparison with countries that did.[footnoteRef:17] The main conclusion arising from this analysis is that “While small benefits cannot be excluded, [my co-authors and I] do not find significant benefits on case growth of more restrictive NPIs. Similar reductions in case growth may be achievable with less restrictive interventions.”  [16:  Bendavid E, Oh C, Bhattacharya J, Ioannidis J (2020) “Assessing Mandatory Stay‐at‐Home and Business Closure Effects on the Spread of COVID‐19” European Journal of Clinical Investigation. 5 January 2020. doi:10.1111/eci.13484]  [17:  Hsiang S, Allen D, Annan-Phan S, et al. The effect of large-scale anti-contagion policies on the COVID-19 pandemic. Nature. 2020;584(7820):262-267. doi:10.1038/s41586-020-2404-8] 


Other peer-reviews papers, using different methodologies, and different comparison countries and regions, confirm this finding.[footnoteRef:18],[footnoteRef:19], [footnoteRef:20] Another peer-reviewed study evaluating the efficacy of lockdowns was published in the prestigious journal, Scientific Reports. The analysis considers the effects of non-pharmaceutical interventions such as those imposed in Canada on COVID-19 related mortality in 87 regions around the world. The primary finding is that in the vast majority of cases there is no detectable effect of lockdowns on COVID mortality.  The authors conclude that  “With our results, we were not able to explain if COVID-19 mortality is reduced by staying at home in ~ 98% of the comparisons after epidemiological weeks 9 to 34.”  Earlier work[footnoteRef:21], which used modeling methodologies that held as a fixed assumption that lockdowns reduce disease spread to conclude that lockdowns were effective, have been criticized on methodological grounds.[footnoteRef:22] The observational data analyses cited here do not suffer from this methodological flaw. [18:  Savaris, R. F., Pumi, G., Dalzochio, J., & Kunst, R. (2021). Stay-at-home policy is a case of exception fallacy: an internet-based ecological study. Scientific Reports, 11(1), 5313. https://doi.org/10.1038/s41598-021-84092-1]  [19:  Berry, C. R., Fowler, A., Glazer, T., Handel-Meyer, S., & MacMillen, A. (2021). Evaluating the effects of shelter-in-place policies during the COVID-19 pandemic. Proceedings of the National Academy of Sciences of the United States of America, 118(15). https://doi.org/10.1073/pnas.2019706118]  [20:  Karáth, K. (2020). Covid-19: How does Belarus have one of the lowest death rates in Europe? The BMJ, 370. https://doi.org/10.1136/bmj.m3543]  [21:  Flaxman S, Mishra S, Gandy A, Unwin HJT, Mellan TA, Coupland H, Whittaker C, Zhu H, Berah T, Eaton JW, Monod M; Imperial College COVID-19 Response Team, Ghani AC, Donnelly CA, Riley S, Vollmer MAC, Ferguson NM, Okell LC, Bhatt S. Estimating the effects of non-pharmaceutical interventions on COVID-19 in Europe. Nature. 2020 Aug;584(7820):257-261. doi: 10.1038/s41586-020-2405-7. Epub 2020 Jun 8. PMID: 32512579.]  [22:  Kuhbandner, C., & Homburg, S. (2020). Commentary: Estimating the effects of non-pharmaceutical interventions on COVID-19 in Europe. Frontiers in Medicine, 7, 257–261. https://doi.org/10.3389/fmed.2020.580361] 


Evidence that lockdowns do not reduce transmission or prevent death comes from a case study contrasting COVID results in California (which has implemented extended lockdowns, including mandatory stay-at-home orders, curfews, school, church, and business closures, among other strategies at various points during the epidemic), and Florida which is demographically similar to California, but has not implemented harsh lockdown since May 2020 (and entirely lifted lockdowns in September 2020). 

Through March 28th, 2021, 8.9% of all Californians have been identified as COVID cases – 3.6 million cases.[footnoteRef:23] Since most infections are not recognized as cases, a much larger fraction of the population has been infected with COVID.[footnoteRef:24] Through March 31st, nearly 58,000 people have died in California with COVID.[footnoteRef:25]  In sharp contrast with California, Florida partially lifted its lockdown in May 2020[footnoteRef:26] and then further relaxed restrictions in September 2020.[footnoteRef:27] Most Florida schools and universities have been open for in-person instruction since the fall, normal human activities – sports, church-going, visits to the park – occur with regularity, and businesses have been open for in-person activities.[footnoteRef:28]  Local ordinances can recommend masks and social distancing and impose indoor capacity limitations but cannot mandate closures, as is the case in California. Disneyworld in Orlando, Florida has been open since July.[footnoteRef:29] At the same time, Florida increased testing and protection of its nursing homes to reduce the risk of COVID among its most vulnerable residents. [23:  Financial Times COVID Tracker (2021) “Cumulative Confirmed Cases of COVID-19 in Florida and California” ? https://ig.ft.com/coronavirus-chart/?areas=can&areas=swe&areasRegional=usfl&areasRegional=usca&cumulative=0&logScale=0&per100K=1&startDate=2020-03-01&values=cases Accessed March 31, 2021.]  [24:  Sood N, Simon P, Ebner P, Eichner D, Reynolds J, Bendavid E, Bhattacharya J. Seroprevalence of SARS-CoV-2-Specific Antibodies Among Adults in Los Angeles County, California, on April 10-11, 2020. JAMA. 2020 Jun 16;323(23):2425-2427. doi: 10.1001/jama.2020.8279. PMID: 32421144; PMCID: PMC7235907.]  [25:  Financial Times COVID Tracker (2021) “Cumulative Deaths Attributed to COVID-19 in Florida and California” https://ig.ft.com/coronavirus-chart/?areas=can&areasRegional=usfl&areasRegional=usca&cumulative=0&logScale=0&per100K=1&startDate=2020-03-01&values=deaths Accessed March 31, 2021.]  [26:  Emily Crane (2020) “Florida is Back in Business!” Daily Mail. May 4, 2020. https://www.dailymail.co.uk/news/article-8285211/Florida-reopens-economy-states-continue-lift-COVID-19-lockdowns.html ]  [27:  Greg Allen (2020) “Florida’s Governor Lifts All COVID-19 Restricitons on Businesses Statewide” National Public Radio KQED. September 25, 2020. https://www.npr.org/sections/coronavirus-live-updates/2020/09/25/916969969/floridas-governor-lifts-all-covid-19-restrictions-on-businesses-statewide ]  [28:  USA Today (2020/1) “COVID-19 Restrictions. Map of COVID-19 Case Trends, Restrictions, and Mobility” https://www.usatoday.com/storytelling/coronavirus-reopening-america-map/ Accessed February 18, 2021.]  [29:  Janine Puhak and Michael Bartiromo (2020) “Disney World Targets July 11 as Reopening Date for Theme Park” Fox News. https://www.foxnews.com/travel/disney-world-present-reopening-plans-theme-park.  ] 


Despite the dramatically different policies, the infection control results to date in Florida look remarkably similar to California's, and in some ways better. Through March 28th, 2021, 9.5% of Floridians have been identified as COVID cases.[footnoteRef:30] Once we account for the fact that Florida has the fifth oldest population in the country and California the seventh youngest,[footnoteRef:31] the death rates with COVID through March 2021 are lower in Florida than they are in California. In fact, the COVID mortality rate for both the under-65 population and the over-65 population are lower in Florida than in California. [30:  Financial Times COVID Tracker (2021) “Cumulative Confirmed Cases of COVID-19 in Florida and California” https://ig.ft.com/coronavirus-chart/?areas=can&areasRegional=usfl&areasRegional=usca&cumulative=0&logScale=0&per100K=1&startDate=2020-03-01&values=deaths Accessed March 31, 2021.]  [31:  World Population Review (2021) Median Age by State 2021. https://worldpopulationreview.com/state-rankings/median-age-by-state. Accessed March 31, 2021.] 


The Respondents in their affidavits/reports seem to think of lockdowns as the only possible way to protect the population from exposure to COVID risk. In reality, the California lockdowns and elsewhere have served to protect only a portion of the population – the rich.  Data from L.A. County, where a large fraction of COVID cases in California has occurred, put this fact in stark relief.[footnoteRef:32]  Through June 29th, in the wealthiest parts of L.A. county (with less than 10% poverty), the age-adjusted death rate with COVID-19 was 128 people per 100,000 population. As we look in poorer and poorer areas, the death rate mounts; areas with more than 30% poverty have faced a death rate of 416 people per 100,000 population – more than three times as many deaths.   Hispanics in L.A. have borne the worst of the pandemic, with a death rate of 366 per 100,000 people.  By contrast, black, Asian, and white residents have experienced 215, 162, and 125 deaths per 100k residents, respectively. The California and Canadian[footnoteRef:33] lockdowns are a form of trickle-down epidemiology.  In Florida, by contrast, there is little difference between races in COVID-related death rates throughout the epidemic, with the Hispanic population dying at lower rates than the white population.[footnoteRef:34] [32:  LA County Public Health (2021) “Age-Adjusted Death Rates due to COVID-19 per 100K.” http://publichealth.lacounty.gov/media/Coronavirus/data/index.htm#graph-deathrate. Accessed January 23, 2021.]  [33:  Kulldorff M and Gupta S (2020) Canada’s COVID-19 Strategy is an Assault on the Working Class. Toronto Sun, Nov. 28, 2020. https://torontosun.com/opinion/columnists/opinion-canadas-covid-19-strategy-is-an-assault-on-the-working-class]  [34:  COVID Tracking Project (2021) “The Data: Florida” https://covidtracking.com/data/state/florida. Accessed January 23, 2021.] 



5. The Decoupling of Cases and Deaths Despite The Spread of Variants Versions of the Virus
Alberta has had tremendous success with its vaccine rollout. As of July 30th, 2021, 55% of Alberta’s population is fully vaccinated, which provides substantial protection against hospitalization and death from COVID.  Furthermore, Alberta has prioritized its older population for vaccination so that over 85% of the vulnerable elderly had received at least one dose. Vaccination access for the elderly started in mid-to-late-February in Alberta. Fortunately, this was in time for the third wave of cases in Alberta, which began in mid-March 2021 and has recently subsided.
The fruit of this success is a decoupling of cases and deaths, despite the spread of variant versions of the virus throughout Canada.  In the figures below, I plot data from Alberta public health on daily diagnosed COVID cases from January 2020 to July 2021.  The second wave of cases (after the first wave in March 2020) started in September 2020, peaked in January 2021, and subsided by Februar 2021. The third wave of cases began in March 2021, peaked in late April/May 2021, and subsided by July 2021.  The figure below that plots death with COVID per day. During the second wave, in a largely unvaccinated population, deaths rose proportionally with cases with a lag of two- to three- weeks, just as they had during the first wave of cases in March 2020.  
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However, during the third wave, cases and deaths decoupled.  Though cases rose sharply during the third wave, deaths did not rise as sharply as cases. This is because such a large fraction of the elderly population had received their first dose of the vaccine. These results show that at this point, the elderly population is much less susceptible to poor outcomes from COVID infection than they once were.
When the elderly population in Alberta is fully vaccinated, the decoupling of cases and deaths will be near complete. This decoupling also occurred, for instance, in Sweden, which started its vaccination campaign in late December 2020. While avoiding stringent lockdown measures, Sweden deployed an imperfect focused protection strategy through most of the pandemic, but that changed with the vaccine. As an EU member, its vaccine deliveries were slower than in the US, but Sweden was strict in providing its few available vaccine doses to care home residents, older adults, and front-line health care workers.
Like Canada, Sweden had a sizeable second COVID wave, lasting between September 2020 and February 2021, shown in the figure immediately below. Sweden had a third COVID wave that started in February 2021 and has only recently subsided. 
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The Swedish vaccination campaign got off to a slow start along with the rest of the European Union. By the end of March 2021, it had vaccinated only 7% of the population but had focused nearly every dose on its elderly population. Sweden was strict in providing its few available vaccine doses to care home residents, older adults, and front-line health care workers. To illustrate how serious the Swedes were, a local government employee was fired for skipping the vaccine queue. 
Despite this slow vaccine rollout, Sweden had substantially fewer COVID-associated hospitalizations and deaths during that third wave than would be expected from the amplitude of the wave (which matched in size the amplitude of Sweden's second wave). This figure immediately below tracks deaths per capita in Sweden over the second and third waves. The cause of this successful decoupling of cases and deaths is Sweden's focused deployment of the vaccine, just as they were in Canada. These outcomes during the Swedish third wave thus provide a reliable guide to what Canada and Alberta should expect in the coming months now that they have achieved focused protection.  
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Description automatically generated]Because of the success of the vaccination campaign in Alberta, COVID poses no real or imminent serious threat to the population's health and the situation is clearly no longer an emergency, even for previously vulnerable older adults.


6. No Consideration of Harms of Lockdown Restrictions

Although a fundamental principle of public health requires that officials conduct a careful consideration of both the costs and benefits before imposing any policy, the Respondents’ affidavits do not show any evidence that Alberta has conducted a rigorous evaluation of the lockdown policies it has adopted. It is clear from the Respondents’ affidavits that the Province has worked to quantify the purported public health benefit from its lockdown policy (though this analysis has its problems that are addressed in the original expert report and here).  However, it is striking that there is no discussion whatsoever of the collateral harms from these forced closures. 
Instead, the Respondents have offered the testimony of an expert (Long) who discusses at length the emergency response system that Alberta has put in place to address emergencies that may afflict the province. None of this testimony shows evidence that the province considered the collateral harms of the lockdown policies at all in its decision making, certainly not in any formal way akin to the analysis of COVID risk. 
In my original expert report, I discussed some of the scientific evidence documenting lockdown harms, including physical harms from delayed medical care and psychological harms from the lockdowns themselves and harms associated with the closure of schools, so I will not repeat this evidence here. Policies enacted without a careful consideration of both its costs and benefits cannot possibly be construed to have a rational basis. 

7. [bookmark: _Hlk78566538]The Existence of Lingering Symptoms after Recovery from COVID Infection (Long COVID) Do Not Make Lockdown a Wise Policy 

Some analysts and politicians have used the possibility that a fraction of patients who recover from COVID infection will experience lingering symptoms to justify lockdown measures. Long COVID, as this phenomenon is called, includes a complex set of clinical outcomes with a poorly understood link to acute COVID infection.[footnoteRef:35] One cross-sectional study found that about 30% of recovered COVID patients reported at least one symptom months after recovery, with fatigue and anosmia (loss of sense of smell) by far the most common.[footnoteRef:36] A separate study with a more convincing longitudinal methodology, by contrast, concluded that 2.3% of patients experienced such symptoms 3 months after recovery.[footnoteRef:37] Patients who suffered a more severe acute course of COVID, including hospitalization, were more likely to report lingering symptoms after recovery.[footnoteRef:38] A study on children who recovered from COVID found the same rate of long COVID symptoms as a control group of children who had no serological evidence of prior COVID infection.[footnoteRef:39] Some analysts have noted the similarity between “long COVID” symptoms and other functional somatic syndromes that sometimes occur after other viral infections and other triggers (and sometimes with no identifiable etiology.[footnoteRef:40]  [35:  Nalbandian, A., Sehgal, K., Gupta, A. et al. Post-acute COVID-19 syndrome. Nat Med 27, 601–615 (2021). https://doi.org/10.1038/s41591-021-01283-z]  [36:  Logue JK, Franko NM, McCulloch DJ, et al. Sequelae in Adults at 6 Months After COVID-19 Infection. JAMA Netw Open. 2021;4(2):e210830. doi:10.1001/jamanetworkopen.2021.0830]  [37:  Sudre, C.H., Murray, B., Varsavsky, T. et al. Attributes and predictors of long COVID. Nat Med 27, 626–631 (2021). https://doi.org/10.1038/s41591-021-01292-y]  [38:  Arnold DT, Hamilton FW, Milne A, et alPatient outcomes after hospitalisation with COVID-19 and implications for follow-up: results from a prospective UK cohortThorax 2021;76:399-401.]  [39:  Thomas Radtke, Agne Ulyte, Milo A Puhan, Susi Kriemler. Long-term symptoms after SARS-CoV-2 infection in school children: population-based cohort with 6-months follow-up. medRxiv (2021) .05.16.21257255; doi: https://doi.org/10.1101/2021.05.16.21257255]  [40:  Ballering A, Olde Hartman T, Rosmalen J Long COVID-19, persistent somatic symptoms and social stigmatisation J Epidemiol Community Health 2021;75:603-604.] 

To summarize, long COVID symptoms do occur in a minority of patients who recover from COVID, and pose a real burden on patients who suffer from it. However, this fact does not alter the logic of my argument that the success of the vaccine rollout in Alberta should end the state of emergency. A vaccinated individual has a near zero liklihood of having a severe course of the disease resulting in hosptalization, and hence much less likely to suffer from long COVID. In fact, one study by Yale University researchers concluded that vaccine administration itself eases the symptoms of long COVID.[footnoteRef:41] The successful vaccine roll out in Alberta addresses the problem of long COVID, just as it addresses the problems of COVID associated mortality. [41:  Katella K. Why Vaccines May Be Helping Some with Long COVID. Yale Medicine. April 12, 2021. https://www.yalemedicine.org/news/vaccines-long-covid] 

8. Response to Criticism of the Great Barrington Declaration 
Dr. Hinshaw criticizes the Great Barrington Declaration (hereafter, GBD) [footnoteRef:42] in her affidavit. The logic of the GBD is that the return to normal life will improve health and other outcomes for the non-vulnerable by reducing lockdown harms, while focused protection policies will protect the vulnerable. The aim of focused protection is to minimize overall mortality from both COVID-19 and other diseases by balancing the need to protect high-risk individuals from COVID-19 while reducing the harm that lockdowns have had on other aspects of medical care and public health.  The GBD represents a return to standard public health practices, which acknowledge that human health requires more than just infection control and is instead concerned with the health and well-being of populations in a much broader way.[footnoteRef:43] [42:  Kulldorff M, Gupta S, and Bhattacharya J (2020) Great Barrington Declaration, Oct. 4, 2020. https://gbdeclaration.org/]  [43:  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 ] 

Dr. Hinshaw writes skeptically about the possibility of protecting vulnerable people (the elderly primarily, but also others with certain chronic conditions for whom COVID-19 infection poses a high mortality risk) from infection without lockdowns. She argues that the only way to protect the vulnerable is to reduce community disease spread.  In particular, she argues that focused protection of the vulnerable – as described in the Great Barrington Declaration – is impossible without lockdown.  She mischaracterizes focused protections as requiring a complete segregation of vulnerable and non-vulnerable populations, when what is necessary are policies that reduce the probability that infected people will have extended contact with vulnerable people in a context where the spread of the disease is likely. The former is impossible, while the latter is certainly possible, especially since the leading meta-analysis study discussed above shows that asymptomatic spread is exceedingly rare.  There are several other major problems with Dr. Hinshaw’s argument. 
As we have seen, there is good theoretical and empirical evidence that lockdowns do not and cannot control community spread of the disease over an extended period of time. Even if lockdowns slow the spread, vulnerable people will ultimately be infected. The best example of success of the Focused Protection approach is in Florida, which, as discussed above, has reduced its death and case count without lockdown, and has fared better than California (with some of the harshest lockdown restrictions in the US) in terms of its overall Covid death rate accounting for age.[footnoteRef:44] [44:  “Vindication for Ron DeSantis” Wall Street Journal, Allysia Finley, March 5, 2021, online: https://www.wsj.com/articles/vindication-for-ron-desantis-11614986751] 

Focused protection is possible as long as public health experts deeply understand the particular living circumstances of the vulnerable and are creative in designing effective interventions based on that understanding.  Empirical evidence from around the world shows that focused protection of nursing homes is possible. During the first wave of the epidemic, there was an unfortunately high rate of exposure of nursing home residents to COVID-19 infections – a failure of focused protection.  In the US, nearly half of all COVID-19 deaths occurred in nursing home settings, fueled by policies – famously adopted by New York state – that sent elderly COVID-19 infected patients back to nursing homes that could not effectively quarantine them.[footnoteRef:45] The same was true in in Canada. The proportion of COVID-19 deaths in nursing homes dropped sharply during the second wave of COVID-19 infections over the summer as these facilities adopted better policies to protect their elderly residents.[footnoteRef:46]  [45:  Perrett C (2020) Gov. Cuomo's controversial order requiring nursing homes to admit COVID-19 patients was reportedly removed from New York's health website.  Business Insider. May 27, 2020. https://www.businessinsider.com/new-york-deleted-cuomos-order-nursing-homes-order-2020-5.  Accessed Dec. 7, 2020.]  [46:  Ioannidis JPA, Axfors C, Contopoulos-Ionnidis DG (2020) Second versus first wave of COVID-19 deaths: shifts in age distribution and in nursing home fatalities. medRxiv. https://www.medrxiv.org/content/10.1101/2020.11.28.20240366v1.full-text (accessed Dec. 7, 2020)] 

A strategy of focused protection involves a suite of policies that protect people who are particularly vulnerable (e.g. the elderly) from COVID-19 infection. Those strategies have been discussed thoroughly in my previous report.
Finally, and most importantly, the vaccines make it relatively simple to implement a policy of focused protection. By prioritizing the older, most vulnerable, population for vaccination, it is possible to provide focused protection, even without adopting any of the policy suggestions outlined above. Certainly, no lockdown is necessary for reducing hospitalization and deaths from COVID, as long as the older population is prioritized for vaccination. As I have shown above, the effective roll-out of the vaccine in Alberta has decoupled cases from hospitalizations and deaths; Alberta has successfully achieved focused protection.

9. Problematic Analysis of the Possibility of Herd Immunity

Kindrachuk provides a misleading analysis of the role that herd immunity plays in the control of the epidemic. 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.[footnoteRef:47] This means that the epidemic will end before everyone is infected, although it will continue in endemic form with low rates of infections.  Sooner or later, herd immunity will be reached either through natural infection or through a combination of vaccinations and natural infection. Since worldwide zero COVID is impossible, herd immunity is the endpoint of this epidemic regardless of whether we choose lockdowns or focused protection to address it.  [47:  Fine P, Eames K, Heymann DL. (2011) “Herd Immunity”: A Rough Guide. Clinical Infectious Disease 52(7):911-6. doi: 10.1093/cid/cir007] 

Kindrachuk cites the experience of Manaus, Brazil to assert that herd immunity cannot be achieved.  The basic fact cited is that Manaus has experienced two very large epidemic waves, and that high levels of population immunity achieved during the first wave did not protect the population from a large second epidemic wave. The major problem with this reasoning is that it is based on a single, flawed, seroprevalence study conducted in Manaus in the middle of 2020.  The 76% estimate was not based on a random survey, but on blood donors, who are a very select group of people in the developing world. Moreover, the seroprevalence among the blood donors was 52%, which was adjusted upwards based on questionable mathematical modelling of the waning of anti-bodies. Hence, we do not really know the level of immunity in Manaus from earlier this year.
Apart from this factual problem, there are several other explanations for the Manaus, Brazil experience that  Kindrachuk does not consider, and would need to be ruled out from a scientific point of view before accepting the proposition that herd immunity failed in Brazil.  First, residential segregation in Manaus (along socio-economic lines) could lead to a separation in the peaks of epidemics occurring in different communities.  An unfortunate feature of the reporting of figures during this pandemic has been the misleading aggregation of data from different geographical locations. For instance, the impression of a bigger ‘second wave’ occurring within the same jurisdiction, may be due to a bigger area being affected during the second wave compared to the first.  But even within the same location, residential and socio-economic segregation can create the conditions for a second wave to occur more or less independently of the first. 
[bookmark: _Hlk62844549]Second, the herd immunity threshold is not a single constant that is known in the literature, but instead is likely to vary substantially from place to place and by season of the year since interaction patterns between people – and disease contagion risk – vary along these dimensions. The herd immunity thresholds differ sharply by location and time, depending upon factors such as population density, living arrangements, social interactions, climate, season  and hygiene. It is not a universal constant determined by biological characteristics of the virus alone. One cannot learn much about herd immunity thresholds in Alberta from the experience of Manaus, Brazil.
Third, based on a location (Manaus, Brazil) with a largely uncontrolled epidemic, it is impossible to conclude that lockdowns are a good strategy to control the epidemic. It is scientifically unconvincing to attempt to make inferences about the efficacy of lockdowns from one single location where lockdowns were not implemented.  A similar serosurvey conducted in the Dharavi slums in Mumbai, India,– the focus of an intense lockdown through May and only limited reopening in June, 2020 – found a seroprevalence of 57% in early July, 2020.[footnoteRef:48] One of the researchers who conducted the study conveyed the hypothesis to me that the lockdown may have intensified the spread of the disease in the densely packed region by forcing residents to spend long days in packed rooms with poor ventilation.  Similarly, nearly 40% of the population of Lima, Peru has SARS-CoV-2 specific antibodies, despite one of the longest lasting and harshest lockdown policies in the world.[footnoteRef:49] [48:  Biswas S (2020) India coronavirus: 'More than half of Mumbai slum-dwellers had Covid-19. BBC News. July 29, 2020, https://www.bbc.com/news/world-asia-india-53576653]  [49:  Andina: Agencia Peruana de Noticas (2020) Peru: Nearly 4 million people may already have had COVID-19 in Lima Metropolitan Area. Dec. 29, 2020. https://andina.pe/Ingles/noticia-peru-nearly-4-million-people-may-already-have-had-covid19-in-lima-metropolitan-area-827959.aspx] 

Fourth, the experience of Manaus, Brazil does not rule out the possibility of replacing Alberta lockdowns with a policy of focused protection with good results. Manaus, Brazil did not adopt a focused protection strategy. As expected with a largely uncontrolled epidemic, the seroprevalence was roughly equal across the age-distribution in Manaus, which makes it similar to lockdown countries like Spain.[footnoteRef:50] As a contrast, in Sweden seroprevalence (which adopted something more akin to a focused protection strategy) was more than twice as high among ages 20-64 compared to those over 65, belying the assertion that focused protection is impossible.  [50:  Baral S, Chandler R, Prieto RG, Gupta S, Mishra S, Kulldorff M. Leveraging epidemiological principles to evaluate Sweden's COVID-19 response. Ann Epidemiol. 2021 Feb;54:21-26. doi: 10.1016/j.annepidem.2020.11.005. Epub 2020 Nov 23. PMID: 33242596; PMCID: PMC7682427.] 
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