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Abstract

Background: Some have claimed that the number of Covid-19 deaths is not much
greater than would be experienced in the usual course of events. We sought to estimate
the number of deaths due to Covid-19 in the United States and compare that number to

the number of expected deaths in the same time period.

Methods: To obtain the number of Covid-19 deaths, we multiplied published infection
fatality rates by age by population numbers and assumed infection rates. The number of

Covid-19 deaths was compared to the number of deaths using life table mortality rates.

Results: A population infection rate of 3.2% will be needed to generate the number of
Covid-19 deaths predicted by the Institute for Health Metrics and Evaluation during April
and May 2020. There would be 71,424 excess deaths over those two months. Under

normal conditions it would take 9.2 months to generate 71,424 deaths.

Conclusions: During April and May 2020 over 80% of the Covid-19 deaths can be
classified as excess deaths. These deaths would normally occur over 9.2 months

instead of 2 months.
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Introduction

Covid-19 deaths are increasing rapidly. At 12:44 AM GMT on April 3, 2020 the
worldwide Covid-19 death toll was reported to be 53,327 with 6,070 of these deaths
occurring in the United States.' One aspect of this grim situation that has received less
attention is the extent to which some of these deaths would have occurred without the
viral insult. Noted British statistician Sir David Spiegelhalter was quoted as saying

n2

"Many people who die of Covid would have died anyway within a short period." Triggle

asserted that “Knowing exactly how many [would have died anyway within a short

period] is impossible to tell at this stage.”

Although it is impossible to know exactly how
many would have died anyway within a short period of time, at least one study has
examined the issue. Bannerjee, et al, used life table methods to estimate excess one-
year mortality from COVID-19.% They found that if 10% of the United Kingdom
population were infected, the number of excess deaths would be 13,791 if Covid-19

confers a 20% increase in mortality risk and 34,479 with a 50% increase in risk.

Murray and colleagues at the Institute for Health Metrics and Evaluation (IHME) have
predicted that a total of 93,531 (95% Ul: 39,966-177,866) Covid-19 deaths will occur in
the US by July 15, 2020.*° The projections assume the continuation of full social
distancing through the end of May 2020. The IHME death total has received national

recognition recently.®

The goals of our study were to estimate the infection rate (IR) needed to produce the
IHME number of deaths based on published infection fatality rates (IFRs), and how
many of the deaths would be excess deaths, meaning they would not have occurred

when they did or as soon as they did in the absence of SARS-CoV-2.
Methods

Whereas Bannerjee, et al, used population IRs and relative mortality risk associated
with infection, we used IRs and IFRs from Verity, et al, as the basis of our estimates.’

An exponential model was fit to the IFRs for ages 0-49 and a cubic model was used for
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ages 50-100. These modelled IFRs were applied to the US population at the end of
March 2020 by single year of age and gender. The number of deaths due to Covid-19 is
the IR times the sum of the age- and sex-specific IFRs times the population in that age-

sex cell.

Covid-19 deaths = IR X Y age;sex (IFRage X populationage-sex)

To obtain the number of expected deaths, we applied death rates by single year of age
and gender from the 2017 US life table to the US population.®® Since 93% of the Covid-
19 deaths are predicted to occur during April and May, we used one-sixth of the annual
expected deaths.®

Expected deaths = IR X Y agesex (life table rateage-sex X populationage-sex)/6

The number of excess deaths is then the Covid-19 deaths minus the expected deaths.

Murray, et al, predict that the total number of deaths will reach an asymptote on July 15,
2020, three and a half months from April 1, 2020.° Thus, we also compared the number
of Covid-19 deaths to those expected to occur during 3.5 months.

We used Microsoft Excel Solver to find the IR that would produce the projected
numbers of Covid-19 deaths by the end of May 2020 and July 15, 2020. Similarly,
Solver was used to determine the number of months needed to generate the excess
deaths.

Results

The United States population on March 31, 2020 was estimated to be 329,455,737.%°

Using the IFRs from Verity, et al, an IR of 3.21% (95% Ul: 1.41% - 5.98%) would result
in the 86,978 (95% UI: 38,221 — 162,147) Covid-19 deaths that Murray, et al, project to
occur in April and May. Under normal conditions an estimated 15,554 deaths would be
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expected to occur in 3.21% of the US population during the same time frame. Thus, the
excess deaths are 71,424 (95% Ul: 31,386 — 133,150) (82% of the total). Ordinarily, it
would take 9.2 months (95% Ul: 4.0 — 17.1) for 71,424 people to die in 3.21% of the US

population. An IR of 3.21% means that 10.6 million in the US population are infected.

By mid-July Murray, et al, predict an additional 2,679 Covid-19 deaths resulting in a total
of 89,657 (95% UI: 38,310 — 170,499) over the 3.5 month period of April 1 through July
15. An IR of 3.81% (95% UI: 1.63% - 7.24%) would be needed to produce that number
of deaths if the Verity, et al, IFRs prevail. The number of excess deaths would be
57,389 (95% Ul: 24,522 — 109,136) (64% of the total). In normal circumstances it would
take 6.2 months (95% Ul: 2.7 — 11.8) for that number of deaths to occur.

Discussion

That over 70,000 unexpected deaths may occur in only 2 months is stark evidence of

the intensity of this pandemic.

Professor Neil Ferguson, director of the MRC Centre for Global Infectious Disease
Analysis at Imperial College London, said the proportion of Covid-19 victims who would
have died anyway could be “as many as half or two-thirds”.** Unpublished analyses of
Health and Retirement Study data revealed that proxies who were interviewed after
sample persons died said that 40-75% of deaths were expected in those dying in the 50
to 100 age range with the percentage increasing linearly with age.** Our findings of 60%
or more of excess deaths, which we suggest will be largely unexpected, are a reason

for alarm.

It is reasonable to ask if over 10 million of the US population could be infected by the
end of May given the number of confirmed positive tests in the US is less than 250,000
on April 2, 2020.* Yet with the exponential growth in infections currently being observed

in the US, there could easily be more than 10 million infections by the end of May.*
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This increase is even more plausible when we recognize that the number of reported

infections in the US is probably understated by at least a factor of ten.™

Iceland has a robust nationwide testing program and 6.3% of over 20,000 tests
(representing 6.1% of the nation’s population) were positive through April 2, 2020.*
Notably, approximately 50% of those with positive results were asymptomatic and there
were only 2 deaths recorded.'® South Korea, which also has aggressive testing and
surveillance programs, has a 2.4% positive rate as of April 1, 2020."" It is noteworthy
that on March 18, 2020 the rate was 2.9%. The infection curve in South Korea has
flattened but it has not in the US. Flaxman, et al, estimated that between 7 and 43
million individuals have been infected with SARS-CoV-2 up to March 28, 2020 across
11 European countries. This means that 1.88% to 11.43% of the population was

infected with an average IR of 4.9%.3

Lee has suggested that Covid-19 deaths are coded differently than, say, influenza
deaths on death certificates.™® Specifically, in the United Kingdom Covid-19 is a
notifiable disease. As a result, any patient who is positive for SARS-CoV-2 will be coded
as a Covid-19 death. Conversely, influenza is not a notifiable disease and a person
dying with influenza would not necessarily be recorded as an influenza death.

Extensive business closures and social distancing measures have slowed economies
across the world. In addition, medical resources are being diverted to care for Covid-19
patients. Although excess deaths from these changes have yet to be quantified, they do
occur. Thomas suggests that a temporary decrease in per capita Gross Domestic
Product of not more than 6.4% will balance Covid-19 deaths and those due to economic

slowdown.?®

Lipsitch, et al, pointed out that we need four types of information: the full spectrum of
disease severity, how transmissible is the virus, infector characteristics, and risk factors
for severe illness and death.?* Accordingly, viral testing should be used for more than
clinical care. Indeed, the Food and Drug Administration issued the first emergency use
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authorization for a coronavirus serology test on April 1, 2020.%> One way to obtain
nationwide US IR data would be to involve the National Health and Nutrition
Examination Survey which already examines and tests (although not yet for SARS-CoV-
2) a representative sample of US residents.

One limitation of our estimates is that the IFRs are not gender-specific. Although males
seem to have higher fatality rates, the data are not yet conclusive.?® Spiegelhalter has

published IFR rates that are slightly higher than those of Verity, et al.?*

Using these
rates would reduce the IRs needed to generate the specified Covid-19 death numbers.
Another concern is that the IHME predictions assume that social distancing (SD)
measures will be maintained through the end of May 2020. Given the difficulties of
implementing SD in some localities, the IHME predictions could be conservative.

Murray, et al, acknowledge the impact of the implementation of SD on their estimates.*
Conclusions

During April and May 2020, over 80% of the deaths predicted in the US population
infected with SARS-CoV-2 will be excess deaths, i.e., deaths that would not have
occurred during those 2 months without the increased fatality rates due to SARS-CoV-2.
Under normal conditions it would take 9.2 months for these excess deaths to occur. The
IR needed to generate these deaths, 3.2%, means that over 10 million will be infected in

the US. It is plausible to expect this extent of infection.
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