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SARS-COV-2, can you be over it?
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ABSTRACT

Objectives: Uncertainty has surrounded the duration of immunity against SARS CoV-2. This
concerns both the duration of vaccine immunity and the duration of natural immunity. We aim to
critically review the information available today, and draw practical conclusions.

Methods: This is a narrative review of the recently published information on the topic, compared
with the knowledge we already have of the behavior of various viral infectious agents.

Results: It is too early to have any meaningful information on the duration of vaccine immunity
against SARS CoV-2. For those who already had the infeciton, the rate of reinfection is very low.
Most reinfections are due to laboratory errors, to incomplete cure of the primary infection, to the
supervening immunodeficiency of the host, or to pre-existing immunodeficiency made evident by
the SARS CoV-2 infection. The available studies on the immunology of the infection converge in
indicating that it generates a robust and persistent immunity. This behavior does not differ from
that of respiratory viruses known to date: in naturally occurring viral respiratory infections, re-
infections are exceptional.

Conclusions and implications: The civil community awaits suggestions from scientists not only to
protect susceptible people, but to be able to safely resume activities made uncertain by the
pandemic. From the information we have to-date, we suggest that, in principle, patients who have
already overcome the infection should not be prioritized to the SARS CoV-2 vaccine. Instead, they
could be provided with an immunological passport that allows them to resume a normal social life.
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INTRODUCTION

A recent public statement post by the US Cen-
ters for Disease Control and Prevention (CDC) lists
several facts about SARS-COV-2 vaccines.1 Among
the reported facts, it is stated that "People who
have gotten sick with COVID-19 may still benefit
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from getting vaccinated". This suggestion stems
from the consideration that, in this moment, ex-
perts do not know the actual duration of immunity
in individuals who have had SARS-COV-2 disease.
It is stated that according to some evidence,
naturally developed immunity does not last long.
Now that vaccine efficacy is demonstrated, such
attitudes can have an important impact on vaccine
policies at a time when priority choices lie ahead.2

As clinicians dealing with dozens of patients
every day, allergists and pediatricians are used to
scanning the scientific literature, drawing synthetic
conclusions from multiple and heterogeneous in-
formation. Perhaps for this reason, we are
perplexed about the hypothesis that SARS-CoV-2,
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Fig. 1 Genomic epidemiology of SARS CoV-2.14
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a virus that almost 1 year ago we did not even
know existed, may have an immunological
behavior different from all other known viruses.We
still lack reliable information on several aspects of
the SARS-CoV-2 vaccines. How long does the
protection last? Are they safe in the long term? Is it
possible that the evanescence of the immunolog-
ical memory induced by the vaccine could lead to
susceptibility for the disease again after re-
exposure? Is there an association between the
degree of protection, the age of the vaccinated,
and any other coexisting conditions?3 Amid these
uncertainties, what we do lack is the reasonable
certainty about the duration of SARS-CoV-2 im-
munity, both natural and induced.
REINFECTIONS ARE EXCEPTIONAL

To the best of our knowledge, there are no
cases of successful experimental reinfection with
the same strain of SARS-CoV-2. In a rhesus ma-
caque model, re-challenge with the virus has only a
limited effect and does not produce infections.4

Thus, in primates immunologic control is effective
against re-exposure.

SARS-CoV-2 displays some genetic variability
(see infra). In humans, it has been shows that sig-
nificant cross-reactivity among strains confers
mutual protection.5 How to explain, then, the
Korean reported cases of patients who, after
becoming negative to viral RNA, subsequently
demonstrated active infections in the short
term?6 The explanation provided by the same
scientists was a possible false negative PCR
during the course of a single infection, rather
than an early reinfection.7 In September, a meta-
analysis of published data did not support the
possibility of reinfections.8 In January 2021, when
78,810,611 cases of confirmed SARS CoV-2 in-
fections have been reported,9 only 4 cases of
confirmed reinfections are published.10

Still, such clinical reports aroused an important
media echo with significant consequences. On
their basis, World Health Organization (WHO)
officially issued the skeptical claim that there is no
evidence that those who are cured of COVID-19,
despite having antibodies, are protected from a
second infection.11 This is even more remarkable,
as the Korean Centers for Disease Control &
Prevention, in accordance with the observations,
adapted their nomenclature from “re-positive
cases” to “PCR re-detected after discharge from
isolation”.12

It is well known that any virus can achieve some
initial replication in an immune competent person,
which is subdued in a state of acquired immunity.
In the swabs of these patients, fragments of RNA
can be found rather than intact genomes of the
virus, therefore without the possibility of any
transmission. In accordance, none of the patients

https://doi.org/10.1016/j.waojou.2021.100514


Volume 14, No. 2, Month 2021 3
with presumed reinfection was able to transmit any
infection to the contacts.49
SARS-COV-2 DISPLAYS LOW GENETIC
VARIABILITY

For more than 30 years, we have known that
reinfections with human coronaviruses are
possible in the immunocompetent host, not due to
inability to exert an effective immunity, but to an-
tigen drift by genetic mutations of the virus.13 This
could also be the case for SARS-CoV-2. On
December 24, 2020, 290,562 genetic sequences
of SARS-CoV-2 isolates from all over the world
were deposited in Gisaid's databases.14 Of these,
128,879, over 45%, came from the United
Kingdom, where a major sequencing effort has
taken place since April 2020. The so-called "En-
glish variant" B.1.1.7, which has dominated the
public debate for some days now, reflects the
increased attention that the country devoted to
sequencing; it is associated with increased trans-
mission rate, but not with increased virulence.15

The P.1 Brazilian mutation seems potentially
dangerous as it includes several mutations of
known biological importance (E484K, K417T, and
N501Y).16 To date, there is no evidence that it is
associated with reinfections even in Manaus, but
surveillance has just started and could hold
surprises. Immune evasion from genomic variants
is in our opinion the most serious danger in this
pandemic, but in the vast prairie of infectious
subjects that the virus encountered in 2020, the
numerous viral mutations that have been
reported from the majority of the world countries
(Fig. 1) have not been associated with clinical
behavior significantly different from the original
strain.

With a mutation rate of 1.12 � 10�3 mutations
per site-year, the variability of SARS-CoV-2 is
similar to the 0.80/2.38 � 10�3 mutations per site-
year attributed to SARS-CoV-A.17 This rate is far
lower that the majority of other RNA viruses, in
particular influenza A, influenza B, and Vesicular
stomatitis virus.18 A relative resistance to
mutation is typical of coronaviruses, which
contain an RNA exoribonuclease with
proofreading activity, able to stabilize the
genome across generations.19
Genetic mutations are in the nature of the evo-
lutional dynamics of any virus. The new genomes
that appear, take over by direct competition with
others, and then eventually disappear, are not
necessarily more pathogenic. The reported re-
infections, all oligo-symptomatic, are often associ-
ated with mutated viral strains20,21,22 However, the
low genetic variability of the virus seems not able
to produce antigenic variations as to substantially
escape the host's immunological reaction. For
example, the different SARS-CoV-2 genetic vari-
ants D614D and D614G are responsible for the
early Chinese outbreak and the American cases,
respectively.50 Although the behavior of these
strains is different, the latter being associated
with higher replication and transmissibility,51

naturally formed neutralizing antibodies against
D614D are able to exert their activity on the
D614G variants at least 6 months after the
infection. In line, serum assay performance for
IgG, IgM, and IgA was reliable in terms of the
new spike protein variant with increased
infectivity.23 Thus, also due to their low genetic
variability,24 reinfection by divergent SARS-CoV-
2-strains seems not likely. It would be surprising
that a Chinese patient who got immunity in Wuhan
would be susceptible to SARS-CoV-2 in Washing-
ton State.
ANTIBODIES ARE SHORT-LIVED

Within 19 days after symptom onset, all patients
produce antiviral immunoglobulin-G,25 and 93%
of the patients recovered from COVID-19 display
high specific neutralizing IgG titer.26 Early case
reports showing that IgG and IgM against the
viral spike and nucleocapsid antigens disappear
80 days after the infection27 have been
confirmed by large studies in health care
personnel,28 asymptomatic infections,29 mild
infections,30 and patients requiring
hospitalization.31 The short life span of
antibodies against SARS-CoV-2, together with the
report of cases of SARS-CoV-2 reinfection,14

generated at the public level the impression of
non-durability of SARS-CoV-2 immunity.32 The
specificity of serological tests might be improved
by using independent SARS-CoV-2 antigens in
serological assays,33 as it is known that
nucleocapsid antibodies can be detected only
until 5–7 months, while neutralizing and spike-



Fig. 2 Immune memory to SARS-CoV-2 during the early phase (1–
2 mo, black line), medium phase (3–4 mo, red line), or late phase
(5þ mo, blue line).52 (Re-used with permission.) (For interpretation
of the references to colour in this figure legend, the reader is
referred to the Web version of the article.)
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specific antibodies persist longer. Notably, anti-
spike protein IgG, IgM, and IgA antibodies have
been associated with the highest neutralizing ca-
pacity.34 It was shown recently that with the
decline in IgG, IgM, and IgA after 3 months the
neutralizing capacity of the antibodies also
decreases.35 However, this information from case
reports or small case series has been
counterbalanced by the emergence of an
increasing literature that suggests that antibodies
can last longer than reported. A study in 5882
members of a low-seroprevalence community in
Arizona in the United States, including multiple
antibody assays, in the limited observation time
span, was able to detect persistent neutralizing
antibodies for at least 5–7 months after SARS-CoV-
2 infection.26 Thus, it is possible that not all
antibodies vanish, but only those that have been
searched for.
ROBUST AND PERSISTENT

Infectious studies and daily practice teach us
that antibodies are only part of the anamnestic
immune response, and a fundamental role is
played by the adaptive cellular immunity in the
form of memory cells. Immunity against the flu
1918 pandemics have been found 90 years after
the infection.36 Many studies indicate that even for
SARS-CoV-2 the immunity can be robust and
persistent.

In convalescent patients, antibodies to SARS-
CoV-2 have been shown to persist up to 7
months, albeit at lower levels compared to the
response that can be detected in the first few
months.5 These antibodies proved capable of
blocking the engraftment of different genetic
variants of the virus. In addition, the authors
noted the presence of CD4þ and CD8þ cells
producing g-interferon with no tendency to
depression in the observation period so far.
Another study found that, despite limited levels
of neutralizing antibodies, receptor-binding
domain (RBD)-specific antibodies with potent
antiviral activity are present in all individuals
tested.37

Other findings indicate a persistent T-cellular
immunity. Rhesus macaques have been found im-
mune to successive viral challenge4, with
polyfunctional SARS-CoV-2-specific T cells, char-
acterized by a stem-like memory phenotype, being
present in the convalescent-phase. These cells are
present in exposed family members even if they
are seronegative, as well as in patients with a his-
tory of asymptomatic and mild infection.38

The whole concert of T- and B-cell immunity
seems to be fully in action in the response to the
virus. A recent paper evaluated the persistence of
SARS-COV-2 antibodies together with specific
memory cells, in particular, Spike-specific memory
B cells, SARS-CoV-2-specific CD4þ T cells, and
SARS-CoV-2-specific CD8þ T cells. This allowed
assessing the relationships between different as-
pects of immunological memory.52 The majority of
patients demonstrated a complete response to
each of the immune memory compartments within
1–2 months of infection, while at 5 months 40% of
them remained positive in 3 of the 5 compart-
ments, with a heterogeneity of responses that
fanned out over time. Remarkably, no patient was
negative to all the immunologic markers. As Fig. 2
demonstrates, the memory for SARS CoV-2 during
the early (1–2 months), intermediate (3–4 months),
or late phase (5þ months) remained traceable in
each case.
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Fig. 3 Natural infection elicits IgA and IgG antibodies to protect the mucous surfaces and internal organs. It elicits sterilizing immunity. It is
foreseeable that the antibodies produced by vaccinations administered intramuscularly or intradermally cover only the internal organs. The
antibodies produced by intranasal vaccination are expected to cover the internal organs with possible less efficacy, but with good efficacy
the upper airways.43 (re-used with permission).
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Similar data have been replicated in another
group of patients 6–8 months after the infection.53

In this caseload, while the serum levels of anti-
SARS-CoV-2 IgG antibodies showed decline,
virus-specific T and/or memory B cell responses
were found increased with time and were main-
tained throughout the study period. Thus, at a time
interval from the SARS-CoV-2 infection the organ-
ism tends to keep track of its passage in the
compartments most exquisitely dedicated to the
reorganization of a defense in the event of a new
attack. These data point in the direction that SARS
CoV-2 infection happens once, and raise the hope
that a vaccine could be sufficient once in a lifetime.
OUR COMMENT

It is part of our daily clinical practice to follow
paths of deductive reasoning. The classic figure of
the syllogism is applicable in the case of SARS
CoV-2. We knew that respiratory viruses give per-
manent immunity: this simple assumption forms
the basis of the practice of attenuated live virus
vaccines that have defeated the most dangerous
of them, such as smallpox and measles.39 It was,
therefore, logical to believe right from the start
that this virus may determine permanent
immunity.40 It is true that we know little about
the kinetics of the immune response to SARS
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CoV-2; but which viral disease due to a stable
agent does not end in a long-term immunity after
viral clearance? Even if the precise duration of
memory is not yet determined, it is unlikely that it
lasts only for a few weeks. We fully share the
opinion of Nicole Baumgarth, that “the expressions
of doubt with which scientific papers necessarily
open their introductions are intended to pose the
scientific question, and must not be mistaken for
statements of lack of knowledge”.36 In the
analytical reasoning of those called to investigate
the immunological aspects of SARS-CoV-2, it is
mandatory to evaluate all the multifaceted aspects
of immunity against this specific virus. In some of
the articles in which antibodies to major antigens,
cellular immunity, and natural immunity were
studied, the premise sounds: "we know nothing
about this specific aspect of the immune response
to SARS-COV2". This tribute to the absence of ev-
idence should not be interpreted as evidence of
absence of permanent immunity. Each of these
studies offers an in-depth contribution for some
immunological aspects, but must not make us lose
sight of the complexity of the interaction between
different immunological lines, aimed at permanent
immunity.41 We were therefore not surprised by
the recent findings on the persistence of antiviral
immunity.52 They confirm what we always have
known, but often not stated.
Cons:
� The persistence of the immune response has not y
span of our observations of SARS-CoV-2 disease.

� It is not known yet whether vaccination of a previo
disadvantage for the immune response or safety o

� The decision should include the clinical diagnosis,
typical symptoms (eg, taste loss, fever, dry cough),

� The ethical aspects of an immune passport have to
among people and the potential of exclusion.

Pros:
� The persistence of the immune response after a na
the experts' view.

� A previously SARS-CoV-2 infected person should t
� Even if rare symptoms are overseen, the building
exposure. The status of antibody tests in identifyin
persons (IgG) should be upvalued.

� An immune passport could have great impact of q
with great advantages on economy, culture, and so
be explored together with psychologists and the p
information campaigns.

Table 1. Pros and Cons of the establishment of the immunological pa
PRACTICAL CONSEQUENCES

These observations carry important practical
implications.

First, those who have already contracted the
infection should not be prioritized to SARS-CoV-2
immunization. Although previous infection does
not contradict boosting the natural immune
response by a vaccine, immunizing already im-
mune subjects is generally not needed in viral in-
fections. The long-desired immunization will
hopefully induce disease-attenuating immunity for
all those who have not had the infection, but as
they are mainly parenteral, they are expected to
induce IgG, but no secretory IgA42 (Fig. 3).
Therefore, there are doubts that they can confer
sterilizing immunity,43 even though it is logical
that formed antibodies in an immune individual
inhibit the cellular entry and amplification of the
virus, making the viral load and correlating risk of
transmission to still permissive persons
neglectable. We expect that natural immunity
lasts over time, while the duration of the vaccine
immunity could be limited in time.

Second, appropriate programs for the identifi-
cation of immune subjects could allow them to be
exempt from the restrictive measures imposed by
the authorities in epidemic situations. We realize
et been proven empirically due to the short time

usly SARS-CoV-2 infected person has any
f the vaccine.
based on a least 3 of the so far well-known and
but rare symptoms could be overseen.
be explored, given the potential of inequality

tural infection can be expected and is logical from

herefore not be prioritized to be vaccinated.
of antibodies are an indirect measure of viral
g potentially still Infected (IgM) or already immune

uickly coming back to regular life in our societies,
cial peace. Any possible ethical implications could
rocess positively accompanied by intelligent

ssport for patients recovered from SARS CoV-2.
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that the concession of the "Immune passport" is
complex, with not only scientific but ethical, orga-
nizational, and economic aspects.44 However, with
the increase in the slice of the population that has
already contracted the infection, it will be
inevitable that somehow these people will be
recognized and completely freed. Lockdown
measures heavily curtail human activities,45,46

and we believe that it is ethically not acceptable
to restrict the mobility of people who do not
pose a risk to others. With all the necessary
technological devices, we believe that identifying
the individuals who can move freely, attend
hotels, and carry out their work activities, is
imperative. Among the relevant aspects of the
SARS-CoV-2 immunity that are being elucidated,
the following are important:

a. Will a medical asseveration of infection be
enough for a certification of immunity? Along
the current CDC Advisory Committee on Im-
munization Practices indications, for infectious
diseases such as chickenpox, a diagnosis wit-
nessed by a health-care provider constitutes
evidence of immunity; in these cases, there is no
need of chickenpox immunization.47

b. As diagnosis in this case cannot disregard the
evidence of a passage of the virus at the
oropharyngeal level and/or the presence of
circulating specific antibodies, which is the
reliability of current diagnostic tests? Which are
the most appropriate to indicate a former
infection?

c. Does SARS-CoV-2 infection confer sterilizing
immunity at least to the specific viral strain? This
is of great importance in view of the future
epidemic scenarios.48

With all these limitations, in our opinion the Pros
outweigh the Cons (Table 1). We propose that
allergists and pediatricians actively participate in
the research on the current epidemic. As
specialists in clinical immunology, we are the
best-positioned clinicians to become promoters
of these instances in our respective communities.
We propose that our profession become not only a
bulwark against disease, but also a promoter of
safe well-being. This will be another help to our
patients: to favor the rebirth of human relations,
trade, and cultural exchanges heavily penalized by
the pandemic.
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