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Vaccines have transformed public health, particularly 
since the national immunization programs that were 
established and started in the 1970’s in Brazil. In the 
past few weeks, we have seen the emergence of variants 
of SARS-CoV-2 (Severe Acute Respiratory Syndrome 
CoronaVirus 2), and the implications for public health are 
not yet known [1].

In vitro studies have highlighted the decrease in the 
neutralization of new viral variants by antibodies produced 
after vaccine stimulation, however, it is also important to 
highlight cell-mediated immunity (T lymphocytes) [2]. In 
fact, the mutations that are being described for SARS-
CoV-2, raises concerns and questions about immunity 
acquired naturally (after remission of the disease) or 
through one of the vaccines that are being used around of 
the world. Data from the onset of the disease suggested 
that it could be compared to serious historical epidemics, 
such as the 1918 influenza epidemic [3], which over time 
has proved to be true. 

Currently, doubts are being raised about the 
effectiveness of vaccines in these new described variants. 
However, due to the development in record time of 
vaccines, it has not yet been possible to establish all 
the data on the immune response so that in addition to 
highlighting the role of the humoral response (mediated 
by antibodies), it is also important that mediated by 
cells (T lymphocytes). From studies of individuals with 
acquired immunodeficiency, it is clear that while people 
with deficiency in the production of antibodies increases 
the susceptibility to the acquisition of infection, those 
who have T cell deficiency result in failure to control the 
pathogen after infection. For example, individuals with T 

cell deficiency infected by the varicella zoster virus are not 
able to control infection, becoming fatal, while individuals 
with antibody deficiency readily develops infection, but 
recover in the same way as immunocompetent individuals. 
Although the evidence for T cell involvement in vaccine-
induced protection is limited, this is likely due, in part, to 
difficulties in accessing T cells to study once many T cells 
reside in tissues, as lymph nodes [4].

One of the main characteristics associated with 
an effective vaccine against SARS-CoV-2 is to develop 
neutralizing antibodies directed towards the spike protein. 
Antibodies to the SARS-CoV-2 receptor-binding domain 
(RBD) are critical to preventing virus entry into cells. Recent 
studies have shown that antibodies that bind to the RBD 
domain receptor are critical for long-term protective 
immunity to COVID-19 infection and are associated 
with better patient survival [5]. In a recent article it was 
demonstrated that the durability and robustness of the 
anti-SARS-CoV-2 antibody directed against RBD in 34 
patients suspected or infected with SARS-CoV-2 showed 
a rapid decline in IgG antibodies directed to the SARS-
CoV-2 RBD. Because of this decline, in his opinion, “they 
raise concerns that humoral immunity against SARS-CoV-2 
may not be long-lasting in people with mild illness, which 
make up the majority of people with COVID-19 [6].

It is important to highlight that the initial responses 
mediated by IgG antibodies emanate from the germinal 
centers after the follicular T cells activate the virgin B cells 
to mature into activated B cells that progress to memory 
B cells and IgG-producing plasma cells. Plasma cells are 
short-lived and with dissipation, the initial IgG responses 
are eliminated. However, it should be understood that 
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this does not mean that immunity has decreased, 
since the persistence of memory B cells and long-lived 
plasma cells residing in the bone marrow can reactivate 
specific antigen responses to the SARS-CoV-2 RBD domain. 
If an individual is exposed again, therefore, the classic 
secondary response that starts more quickly than the 
primary, has no IgM production, produces usually higher 
levels of IgG and finally with more specific antibodies and 
with greater binding capacity. In addition, the importance 
of T cell memory for the SARS-CoV-2 antigen must be 
taken into account, which can result in direct immunity of 
cytotoxic T cells and help with B cell responses [7].

In a previous study, CD4+ T cell responses against 
glycoprotein spike in the peripheral blood of patients with 
positive SARS-CoV-2 were examined, as well as in healthy 
controls. Spike reactive CD4+ T cells were detected in 
83% of infected individuals. However, there was also the 
detection of reactive CD4+ T cells against spike protein in 
the peripheral blood of 35% of healthy donors [8]. CD4+ 
T cells against spike in healthy donors were targeted 
against the C-terminal epitopes of the spike protein and 
these epitopes were identified in endemic coronavirus 
spike proteins that are responsible for seasonal infections 
of the upper respiratory tract. In contrast to SARS-CoV-2, 
reactive CD4+ T cells from healthy donors also responded 
against the endemic human coronavirus spike protein 
229E and OC43. This data raises important considerations 
since these CD4+ T cells can exert cross-immune responses 
to SARS-CoV-2 infection, including against the various 
genotypes of COVID-19 [9].

Another study used blood samples collected 
before the discovery of SARS-CoV-2 (2015-2018) and 
demonstrated the presence of memory CD4+ T cells 
against 142 SARS-CoV2 genome epitopes with similar 
affinity to those identified in patients recovering from 
infection by SARS-CoV-2, demonstrating the importance 
of CD4+ T cells in creating durable and cross-reacting 
immune responses to human coronaviruses, including 
SARS-CoV-2 [10].

In terms of understanding the duration and 
effectiveness of T cell responses to SARS-CoV-2, it is 
too early to determine this, as long-term studies will be 
needed in large populations. However, data presented 
previously are encouraging, since T cells reacted with 
multiple epitopes on SARS-CoV-2 [11]. At this point, 
little information is available on the presence or duration 
of B cells of SARS-CoV-2 reactive memory. However, it is 
important to note that the SARS-CoV-1 specific memory 

T cell can be detected 17 years after infection begins [12]. 
In a preprint published on February 9, the researchers 
found that most T-cell responses to vaccination against 
coronavirus or previous infection do not target regions 
that have been mutated into two recently discovered 
variants, including 501Y.V2 [13].

The ChAdOx1 nCoV-19 vaccine (AZD1222) consists 
of the replication-deficient simian adenovirus vector 
ChAdOx1, containing the structural full-length SARS-
CoV-2 glycoprotein spike (GenBank MN908947). The 
humoral response to the SARS-CoV-2 spike protein 
peaked after 28 days of inoculation, and the cellular 
immune response was induced in all participants after 
14 days of inoculation. Neutralizing antibodies were 
induced in all participants after a second dose of vaccine. 
Therefore, after two doses, a potent cellular and humoral 
response was present in all study participants [14]. The 
presence of cellular immunity seems to be fundamental 
for the persistence of a robust response to the virus in 
case of new exposure, especially in relation to these new 
variants, since complete loss of cross-immunity is unlikely 
when a T-dependent response has been established. Even 
the collaboration between T and B lymphocytes can be 
essential for persistent immunity as demonstrated in other 
immunization models [15]. This information is not available 
for the other vaccine that is being used in our country, 
since in the published study of Coronavac cell immunity 
was not evaluated [16]. However, vaccines with inactive 
viruses, without the presence of conjugate, are not good 
T-response activators and may need more frequent vaccine 
booster. Extrapolating this need to individuals recovered 
from illness, even in the asymptomatic form, seems an 
exaggeration since we never had any data to prove this 
hypothesis.

In the case of the current SARS-CoV-2 virus 
pandemic, there is an expectation that vaccines already 
approved will prevent the worsening and hospitalization 
caused by Covid-19 and could have a substantial impact 
on the public health of this disease around the world. At 
this point, we need to understand the entire context of 
the immune response to approved vaccines, and whether 
the new variants will have any impact on vaccine strategy.
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