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Nature and Duration of Protective Antibodies Developed
After COVID-19 Infection
COVID-19 Enfeksiyonu Sonrası Gelişen Antikorların
Niteliği ve Koruyuculuk Süresi
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Question: An adolescent patient, who does not know whether he has had the disease or not and who has also not been vaccinated, has been tested for
COVID-19 voluntarily. The test is positive. Will he be protected from the disease? Dr. Raşit Öztürk
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Answer (Cansu Turan, MD;
Mustafa Hacımustafaoğlu, MD)
COVID-19 infection can be asymptomatic or with mild clinical findings. In addition, its clinical findings can be very similar to other respiratory tract infections. Therefore, in some
cases, the presence of specific antibodies may suggest previous COVID-19 infection even if without symptomatic infection. In order to give a detailed and appropriate answer to this
question, it is useful to know some issues such as the type
of antibody measured, neutralizing properties of the antibodies, and how long the antibody response continues.
Targeted antigen and/or antibody types by the different antibody tests used: SARS-CoV-2 has some different
antigenic structures such as nucleoprotein (N), envelope (E),
matrix (M), and spike (S) proteins. Commercial tests usually
measure antibodies against the nucleoprotein or S proteins.
The S protein assumes the most important role in pathogenesis of COVID-19, and it plays a role in binding to ACE receptors in the host cell. In addition, antibodies developing

against the S protein are protective. There are different measurement tests that measure SARS-CoV-2 antibodies. These
tests can measure IgM or IgG antibody levels individually,
as well as measure the total (IgM+IgG) antibody levels. The
specificity of tests that measure IgG antibody or IgM+IgG
total antibodies is much higher than tests that measure IgM
or IgA antibodies alone. Therefore, the measurement of IgA
antibody level is not recommended for routine use. Similarly, the Infectious Diseases Society of America (IDSA) recommends using tests that measure only IgG or total antibody
levels instead of tests that measure IgM or IgA antibodies. For
this reason, the fact that the test examined is an IgG or total
(IgG+IgM) test makes it easy to evaluate.
Possibility of false antibody positivity of the different
tests used: In some antibody tests, antibodies developing
against other seasonal coronaviruses may also give false positives results for the antibodies against SARS-CoV-2 and by
creating cross reactions. In some people who have not had
COVID-19 infection, neutralizing antibodies against SARSCoV-2 and as well as reactive CD4 T cells against SARS-CoV-2
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have been detected. This situation has been thought to be
due to cross antigen positivity developing after seasonal coronaviruses. For SARS-CoV-2 antibody tests, this cross positivity induced by seasonal coronavirus infections other than
SARS-CoV-2, reduces the specificity of the tests. Therefore, the
tests to be used for diagnostic purposes should be above a
certain specificity and sensitivity limits and be standardized.
The Centers for Disease Control and Prevention (CDC) recommends that antibody tests with high specificity (99.5%) should
be preferred primarily in the diagnosis of COVID-19. Therefore,
the high sensitivity of the test used (the positive rate of a given test in a PCR confirmed COVID-19 patient) and high specificity (the negative rate of a given test in a patient without
COVID-19) increases the accuracy of the test used.
The quality of a test to be used should also be taken
into account: A variety of serological tests have been used in
serological antibody studies, such as commercially available
or non-commercial/laboratory developed (in-house laboratory tests). Their sensitivities and specificities can vary widely.
Rapid diagnostic tests (such as lateral flow tests, lateral flow assays); are less sensitive than ELISA tests or chemiluminescent
immunoassays. Antibody tests using the ELISA or electrochemiluminescence immunoassay (ECLIA) methods are generally
considered reliable. In the ECLIA method, it has been reported
that automating system reduces user and operational errors,
and therefore gives more specific and accurate results compared to ELISA.
Antibody based protection from disease prevention:
Whether the presence of antibody levels is protective from
the disease or not and the information on the duration of antibody responses to SARS-CoV-2 in regard of the immunity are
limited. In addition, some important parameters of the antibodies, such as the presence of antibodies that develop after
infection, their levels (concentrations), how long they remain,
and whether they are neutralizing and protective are also important. The duration of antibodies may depend on the high
initial response and probably the severity of the infection. In
many patients with COVID-19, neutralizing antibodies develop mainly against the receptor binding domain (RBD) of the
S protein. Measurement of protective neutralizing antibodies,
requires biosafety level 3 laboratory conditions. Also, neutralizing antibody measurement is both difficult and expensive.
Studies have shown that neutralizing antibody levels are correlated with anti-S and also anti-N antibody levels. There are
studies reporting that this correlation is better with anti-S antibodies. Therefore, it can be thought that especially the presence of anti-S antibodies is associated with protection from
disease. This means that the measured high titer antibody positivity may also indicate protective immunity. However, the
protective antibody titer has not been clearly determined yet.
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The tests used for antibody measurement can be qualitative, semi-quantitative or quantitative nature. Qualitative
tests are the tests that report positive results above a certain
threshold value (cut-off index; COI). In these tests, in practice,
the current antibody concentration cannot be determined realistically. On the other hand, in quantitative tests, antibody
concentrations (such as low or high) can also be determined.
In quantitative measurements, different units (such as RU; relative unit, IU; international unit, BAU; binding antigen unit)
can be used in different tests. For a given quantitative test, the
concentrations of different patients can be compared in their
own right. However, values expressed in different units should
not be compared with each other. In general, the test provides
quantitative results and measures anti-S antibodies, makes it
easier to evaluate.
Effects of post-infection cellular immunity apart than
antibodies: After COVID-19 infection, besides specific antibodies, cellular-mediated responses may also develop. Over
time, the cellular response may continue much longer than
the antibody response. However, it is not known whether all
patients develop a protective immune response and how long
this protective effect lasts. On the other hand, shortly after suffering COVID-19, cases of recurring COVID-19 have been reported, albeit rarely.
Persistence of developing antibodies: It is not known if
all patients with COVID-19 develop protective antibodies or
how long these antibodies persist. There are differences in the
results of the studies conducted on the course of developed
antibody responses against SARS-CoV-2. These different results may be due to the heterogeneous nature of the patients
studied (such as asymptomatic, mild, or more severe diseases), or the use of different antibody tests in different studies.
There are studies showing that patients with COVID-19 infection with asymptomatic or milder symptoms have much lower
antibody levels and these antibodies disappear in a much
shorter time. In one study, it was found that patients with mild
symptoms and COVID-19 had lower antibody levels, but their neutralizing effects were similar to patients with moderate
and severe disease. In addition, there are studies showing that
neutralizing antibodies may not always develop in people
with mild symptoms.
When looking at the pathogenesis of SARS CoV-2 infection, it can be considered that SARS-CoV-2 disease have both
mucosal and systemic findings. We know that the older SARSCoV-1 and MERS-CoV infections had systemic and relatively
more intense clinical pictures of symptomatic disease, compared to mild seasonal coronavirus infections. It can be concluded that SARS-CoV-1 and MERS-CoV infections had been
shown to create stronger cellular immunity, and also to cause
a stronger and longer-lasting antibody response. Therefore, it
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can be predicted that SARS CoV-2 infection with systemic symptoms may also lead to a longer-lasting immune response.
In a study conducted in Bursa, it was shown that anti-N and
anti-S antibodies persist for at least nine months after symptomatic infection (unpublished data). Indeed, some patient
recovered from SARS-CoV-2 disease, have much more quantitative antibody levels than others. In regard of assessing plasma for therapeutic purposes, the FDA recommends the accepting of sera above certain antibody levels into the plasma
pool, for the preparation of plasma for COVID-19 treatment.
Accordingly, for example; Roche Elecsys Anti-SARS-CoV-2 total semi-quantitative/qualitative test results with COI (cut-off
index) level >109, Roche Elecsys Anti-SARS-CoV-2 quantitative total antibody test with level >132 IU/mL, Euroimmune
anti-SARS-CoV-IgG semi-quantitative/qualitative test with ratio >3.5, determined as acceptable high antibody values, for
the convalescent plasma pool. However, it should be borne
in mind that these thresholds are not protective threshold
values, instead, are sufficiently high antibody levels recommended for plasma preparation. In a recent pre-print study;
498 seropositive persons who had the disease and 996 seronegative control subjects who did not have the disease were
followed up for a median of 35 months. In follow up, in seronegative patients (without history of the COVID-19), the rate of
PCR-positive COVID-19 infection was 15%, while re-infection
was 1% in seropositive individuals who had previous disease (p= <0.001). Thus, recurrence rates of those who had the
disease (seropositive) were 94% less than seronegative ones.
If the question mentioned above is to be interpreted in the
light of these data, in case of being seropositive by getting the
disease, the possibility of re-infection may be around 1%, in a
period of approximately 9 months.
In summary, the answer to the question can be summarized as follows: If there is a symptomatic infection in the
history, and if the type of antibody test studied has positive
meaningful characteristics (such as, measuring the IgG or total antibodies directed against Anti-S, the test used has high
specificity and sensitivity, the test gives high level quantitative
results), it can be said that a protective response will be expected. We believe that if there is an adequate level of quantitative antibodies, protection can continue for months (e.g., at
least 9 months), and the probability of re-infection will be as
low as 1%. However, this prediction should definitely not cause relaxation in COVID-19 protective measures, and protection
measures should continue with the same meticulousness.
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