
The well-known Prisoner’s Dilemma is the most common game
theory paradigm. It proves that 2 individuals who act in their own
self-interest do not produce the optimal outcome. As countries try
to secure vaccine availability for their citizens, they may fail to slow
the spread of the virus elsewhere, which harms human society
overall. For example, if Germany concentrates on making the
vaccine available only for all German citizens while the outbreak
grows in Belgium, Switzerland, and other neighboring countries,
a shortage of ICU beds could result in these countries. However,
such a shortage led to critical care patients being transferred to
Germany, where the ICU capacity was sufficient.

The Tragedy of the Commons refers to bad outcomes for the
whole system, when individual self-interests conflict with the
common good. It is based on a 200-year-old concept that originally
described a group of shepherds who let their sheep graze on a shared
field, resulting in the grass getting eaten down to the roots and, thus,
all sheep dying. As more and more “wealthy” countries order large
numbers of vaccines for their citizens, concerns arise that, if the
manufacturing capacity limit is reached, low-income countries
may have to wait 2–3 years to get vaccines. The COVAX initiative
aims to prevent such vaccine hoarding by guaranteeing vaccines to
20% of each country’s most vulnerable population. Such an
approach gives shepherds (in this case the pharmaindustry) time
to plant new grass (in this case more vaccines) for the sheep (in this
case the population). Moreover, approval of >1 effective vaccine
means more grass for a given number of individuals.

The Free Rider Dilemma refers to an individual or a group
who uses a resource or receives a benefit without having any
contribution to it. In the COVID-19 era, free riders can be
considered all persons that benefit from herd immunity without
exposing themselves to the vaccine. At the country level, free
riders can be considered countries that have not participated
in the negotiations for the vaccine distribution (eg, countries
that will receive vaccines just because they are EU members)
or developing countries that do not participate in the
COVAX facility but take advantage of its decisions.

In the Volunteer’s Dilemma, he who goes first loses, but if no one
tries all lose. For example, University of Oxford/AstraZeneca
(Oxford/AZ) partnership was the first to conclude a vaccine
agreement with the European Commission.3 Oxford/AZ promised
vaccine at uniform price worldwide ($2.90) and was granted

protection from future product liability claims. The Pfizer/
BioNTech vaccine was approved for use in the United Kingdom,
and although it is priced at $20.00, the UK government also granted
the manufacturer protection from being sued.4 This example may
also indicate reciprocity—a situation in which, after adopting a
cooperative strategy on the first move, the player proceeds by
copying the moves of the other players.

Finally, the Stag Hunt Dilemma describes a conflict between safety
and cooperation. According to the scenario, a group of hunters go
hunting. If all hunters work together and kill the stag, it will provide
shared meat for all. If they work at their immediate self-interest, they
may succeed killing a hare (which is worth less than a stag), providing
adequate meat only for the individual. The problem is that there is no
guarantee for a stag, so the hunter’s dilemma when he sees a hare is
whether to kill it or to sacrifice his immediate self-interest for the risk of
not eating anything. In the COVID-19 era, the stag is a highly effective
vaccine, which, at the beginning, could not be guaranteed. Oxford/AZ
reported an overall vaccine efficacy of 70%. To increase this efficacy,
Oxford/AZ decided to work with the makers of Russia’s Sputnik-V
vaccine to test a combined shot, based on 1 of 2 vectors of
Sputnik-V. This could produce greater and longer-lasting immunity.

In conclusion, human cooperation is the only driving force that
can minimize such dilemmas and provide a fair, uniform, and
equitable COVID-19 vaccine allocation.
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Why comparing coronavirus disease 2019 (COVID-19) and seasonal
influenza fatality rates is like comparing apples to pears
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To the Editor—The coronavirus disease 2019 (COVID-19) pan-
demic is a once-in-a-lifetime event for humanity. By the end of
March 2021, ∼130 million cases had been confirmed worldwide
and >2.8 million people have died, with a case fatality rate (CFR)

of nearly 2.2%. At the beginning, the fact that COVID-19 typically
presents as a flu-like illness, led many healthcare professionals and
scientists to adopt strategies traditionally used to fight seasonal influ-
enza because both entities seemed to have similar patterns of viral
shedding. This resemblance quickly resulted in direct comparisons
of these separate entities in terms of fatality rates as well.

Although COVID-19 and seasonal influenza share
several common clinical and epidemiological characteristics, a
one-to-one comparison of fatality rates is not reliable. In fact, such
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a comparison can bedangerous in both directions. If a comparisonof
fatality rates is applied to countries with a strong containment of the
COVID-19 pandemic, the severity ofCOVID-19may be underrated,
which can be potentially disastrous, especially in the presence of
severe comorbidities. On the other hand, presenting severe acute res-
piratory coronavirus virus 2 (SARS-CoV-2) as a virus with much
higher fatality rates can underrate the severity of the seasonal flu,
with negative effects, for example, on flu vaccination rates.

According to Faust et al,1 the root of the confusion is a knowledge
gap regarding how influenza and COVID-19 data are reported.
Covid-19 data are actual numbers, whereas influenza data are only
calculated estimates. This important point cannot be overstated.
Faust et al compared COVID-19 death counts to influenza death
counts over past seasons. They reported that a 1-week COVID-19
death rate in April 2020 was 9.5- to 44.1-fold greater than the peak
week of influenza deaths during any of the past 7 influenza seasons.
They also analyzed the case of Diamond Princess and reported that
even the adjusted CFR of 0.5% “would still be 5 times the commonly
cited CFR of adult seasonal influenza.” Moreover, Faust et al con-
cluded that to understand the true threat to public health from
COVID-19, comparisons with seasonal influenza should be made
using an apples-to-apples comparison.1

Although their facts are accurate, such comparisons may under-
rate the severity of seasonal influenza; rather, they are apples-to-
pears comparisons. First and most importantly, COVID-19 is an
ongoing pandemic, whereas influenza is largerly caused by endemic
strains of several influenza virus subtypes that have circulated over
decades as seasonal flu. These viral strains cause more or less severe
epidemics annually. This evolvingCOVID-19 pandemic, caused by a
new, previously unknown virus that has overwhelmed healthcare
systems and caused shortage of medical supplies in almost every
country of the world, cannot be directly compared to the seasonal
outbreaks of an endemic disease caused by a well-studied virus
for which vaccine protection is available for the main strains.

It would be more reasonable to compare 2 pandemics with each
other. Several studies of this type exist; most compare the current pan-
demic with the 1918–19 influenza (Spanish flu) pandemic. He et al2

adopted the conventionally accepted CFR of 2% for 1918–19 influenza
and reported comparable fatality rates in the United Kingdom.2

However, whether 2 pandemics that occurred 100 years apart can
be compared on an apples-to-apples basis is also questionable. For
example, suspected cases of the Spanish flu were not confirmed by lab-
oratory tests and therefore the infection fatality rate (IFR; ie,

proportion of deaths among all infected individuals of the Spanish
flu) has been compared with the CFR (ie, proportion of death among
individuals with laboratory-confirmed disease). Furthermore, fatality
rates do not reflect the proportion of the world population infected.
The Spanish flu infected ∼33% of the world population at the time.

Another candidate for a direct comparison could be the last
global influenza pandemic, which occurred in 2009, due to the
swine-origin influenza A virus subtype H1N1. According to the
World Health Organization, the total number of laboratory-
confirmed pandemic A(H1N1) cases was 491,382,3 including
18,449 deaths.4 This represents an overall CFR of 3.75%, with amean
age at death of 37.4 years.5 TheWHO emphasized “that the reported
number of fatal cases is an under representation of the actual num-
bers as many deaths are never tested or recognized as influenza-
related.”4 Although the CFR of the “fairly mild 2009 influenza pan-
demic”5 is apparently much higher than that of the current COVID-
19 pandemic, such a comparison is, in fact, also debatable. For exam-
ple, the WHO declared the counting of individual cases as no longer
essential only a few months after declaring the H1N1 pandemic.

In summary, there is no need to directly compare COVID-19 and
influenza in terms of fatality rates to prove the severity of the current
pandemic. Both are harmful, dangerous, and potentially disastrous
diseases, and they should be treated with the utmost respect.
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To the Editor—The first case of community spread of severe acute
respiratory coronavirus virus 2 (SARS-CoV-2) in the United States
was reported inWashington state in late January 2020.1 During the
early stage of the pandemic, therapeutics were emerging at a rapid
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