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Systematic use of diagnostic tests to assess the immune 
response or the degree of protection against reinfection af-
ter natural infection or vaccination is discouraged, since their 
practical consequences are not known at this time. The exist-
ing information precludes any precision regarding a possible 
need for future revaccination.

This Committee considers that when mass vaccination of 
health care workers and the general population is achieved, 
SARS-CoV-2 screening tests could be avoided at least in out-
patient care and in the case of exploratory procedures that do 
not require hospitalization. 

Keywords: COVID-19, viral variants, SARS-CoV2, vaccine escape, gap 
COVID-19, use of masks, COVID-19 screening, vaccines, follow-up of 
immunized persons.

Acciones y actitudes ante el paciente 
inmunizado contra el SARS-CoV-2

RESUMEN

El acceso a las vacunas frente a COVID-19 de millones 
de seres humanos y su alto nivel de protección frente a la 
enfermedad, tanto en sus formas leves como graves, junto 
a una verosímil disminución de la transmisión de la infec-
ción desde pacientes vacunados, ha motivado una serie de 
preguntas de los colegiados y de la sociedad. El Comité 
Científico del ICOMEM sobre esta materia ha tratado de 
responder a dichas preguntas tras discusión y consenso 
entre sus miembros. Las respuestas principales pueden re-
sumirse así:

Actions and attitudes on the immunized patients 
against SARS-CoV-2
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ABSTRACT

The access to COVID vaccines by millions of human beings 
and their high level of protection against the disease, both in 
its mild and severe forms, together with a plausible decrease 
in the transmission of the infection from vaccinated patients, 
has prompted a series of questions from the members of the 
College of Physicians of Madrid (ICOMEM) and the society. The 
ICOMEM Scientific Committee on this subject has tried to an-
swer these questions after discussion and consensus among its 
members. The main answers can be summarized as follows:

The occurrence of new SARS-CoV-2 infections in both 
vaccinated and previously infected patients is very low, in the 
observation time we already have. When breakthrough infec-
tions do occur, they are usually asymptomatic or mild and, 
purportedly, should have a lower capacity for transmission to 
other persons.

Vaccinated subjects who have contact with a SARS-
CoV-2 infected patient can avoid quarantine as long as they 
are asymptomatic, although this decision depends on variables 
such as age, occupation, circulating variants, degree of contact 
and time since vaccination. In countries with a high proportion 
of the population vaccinated, it is already suggested that ful-
ly vaccinated persons could avoid the use of masks and social 
distancing in most circumstances.
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evidence, where it exists, but also the experience and opinion 
of its partners.

HOW LONG DOES PROTECTION LAST AGAINST A NEW 
OR RECURRENT EPISODE OF COVID-19 IN VACCINATED 
PATIENTS, INFECTED PATIENTS, OR BOTH? 

The duration of protection in immunized patients is a key 
question that has substantial implications. Laboratory studies 
show great heterogeneity in the magnitude of the immune 
response to SARS-CoV-2, with no individual factors described 
that can explain them well [7-9]. About 95% of patients, or 
vaccinated persons, produce antibodies as early as 2 weeks af-
ter the onset of infection or after vaccination [10,11]. 

In vitro studies show that neutralizing activity is main-
tained at least 6 months after infection [7] although its mag-
nitude may be decreasing [12]. The decline in antibody titers 
among those who have been infected depends mainly on the 
intensity of the initial clinical presentation, being lower in cas-
es where the infection has been milder [13]. 

In any case, memory B-cell-mediated immunity specific 
for spicule, RBD and nucleocapsid proteins persists after in-
fection and will lead to a more robust antibody-mediated re-
sponse in the event of a new contact with SARS-CoV-2 [7,12]. 
Memory B cells increase progressively after infection, stabiliz-
ing by the 4th or 5th month [14] and have been observed to 
persist for at least 6 months after infection [7,12]. Occasion-
ally, the cells had not only increased in number but had un-
dergone affinity maturation and expressed neutralizing anti-
bodies of higher potency [12]. The T-cell response, responsible 
for pathogen recognition and elimination, appears 8-14 days 
after infection and CD8+ and CD4+ levels specific for protein 
S are maintained at 50% and 89%, respectively, at 6 months 
[7,15, 16]. Other studies demonstrate the persistence of this 
response nine months after infection [17] and one year after 
vaccination [18]. It is not well known whether the different 
vaccines differ in effectiveness and duration of the immune 
response and whether this is different from that produced by 
natural disease [19], although it would be expected that the 
behavior would be similar, at least in relation to the spike pro-
tein, to that produced as a consequence of naturally generated 
immunity.

WHAT IS THE SITUATION ONE YEAR LATER FOR PATIENTS 
WITH COVID-19 DIAGNOSED IN THE FIRST WAVE? 

During the first months of the pandemic, the excep-
tionality of reinfections was assumed [20], but large series 
are now available analyzing the incidence and characteristics 
of reinfections. In a Danish study [21], PCR was performed 
on 525,239 subjects during the first wave, of whom 11,068 
were positive. The population was subsequently evaluated 6 
to 9 months later, and a reinfection rate of 0.65% was found 
among previously PCR-positive subjects, whereas in previous-
ly uninfected subjects the rate was 3.27%, with the infection 
estimated to provide 80% protection against reinfection. In 
a population-based study conducted in the United States, 

La aparición de nuevas infecciones por SARS-CoV-2 tanto 
en vacunados como en previamente infectados, es muy escasa, 
en el tiempo de observación del que ya disponemos. Cuando 
ocurren infecciones de brecha, suelen ser asintomáticas o pau-
cisintomáticas y, en principio, tendrían una menor capacidad 
de trasmisión a otras personas.

Los sujetos vacunados que tienen contacto con un pa-
ciente infectado por SARS-CoV-2 pueden evitar la cuarente-
na, mientras se encuentren asintomáticos, si bien esta decisión 
depende de la edad, la profesión, las variantes circulantes, el 
grado de contacto y el tiempo pasado desde la vacunación. En 
países con una alta proporción de la población vacunada se 
sugiere ya la posibilidad de que las personas plenamente vacu-
nadas prescindan del uso de las mascarillas y el distanciamien-
to social en la mayoría de las circunstancias.

Se desaconseja la utilización de pruebas diagnósticas de 
manera sistemática para evaluar la respuesta inmune o el gra-
do de protección frente a la reinfección tras la infección natu-
ral o la vacunación, dado que en este momento se ignoran sus 
consecuencias prácticas. La información existente hasta este 
momento, impide hacer cualquier precisión frente a una posi-
ble necesidad de revacunación futura.

Este Comité considera que cuando se alcance una va-
cunación masiva de los trabajadores sanitarios, y de la po-
blación general, podrían evitarse las pruebas de cribado de  
SARS-CoV-2 al menos en la actividad asistencial ambulatoria y 
ante procesos exploratorios que no requieren hospitalización. 

Palabras clave: COVID-19, variantes virales, SARS-CoV2, escape vacunal, 
COVID-19 de brecha, uso de mascarillas, despistaje de COVID, vacunas, 
seguimiento de inmunizados

INTRODUCTION

The worldwide massive vaccination against SARS-CoV-2 
infection is a milestone of historical dimension that is being 
made possible by the development of efficient vaccines in re-
cord time. The process, carried out in an order that prioritizes 
older people or those at high risk, is raising, however, some 
questions arising from the coexistence of two populations in 
our society [1-6]. On the one hand, that of vaccinated patients 
with a low degree of risk of contracting the disease immedi-
ately and, on the other hand, that of the population awaiting 
vaccination and in whom the known risks of contracting COV-
ID-19 persist.

At the present time, it is a matter of scientific discussion, 
but also of political discussion, whether different attitudes 
should be taken with both populations, both in their medical 
follow-up and in the use of certain freedom of movements 
and social behavior. Vaccinated people do not have the same 
risks of contracting the disease as unvaccinated people and it 
is doubtful whether they require the same health monitoring 
and control measures.

For those reasons, the Scientific Committee of the Illustri-
ous College of Physicians of Madrid (ICOMEM), has set out to 
answer some questions raised by its members using scientific 
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impact on mitigating COVID-19 outbreaks, even with limited 
protection against infection [26]. 

The SIREN study [27] is a prospective cohort study analyz-
ing the impact of vaccination against SARS-CoV-2 in health-
care professionals in public hospitals in the United Kingdom. 
After achieving a vaccination coverage of 89% (94% immu-
nized with the BNT162b2b2 mRNA vaccine), the authors found 
an infection incidence rate of 8/10,000 person-days 21 days 
after the first dose and 4/10,000 person-days 7 days after the 
second dose, compared to 14/10,000 person-days in the un-
vaccinated group. With this, vaccine effectiveness against all 
infections (symptomatic and asymptomatic) is estimated at 
70% (95% CI 55-85) at 21 days after the first dose and up to 
85% (95% CI 74-96) at 7 days after the second dose [27]. 

On December 20, 2020, Israel launched its national vacci-
nation campaign, against COVID-19, with BNT162b2 vaccine 
[28]. It was implemented in the entire population selected by 
the Israeli Ministry of Health and, within two months, 48% of 
the population over 16 years of age had received full vacci-
nation, 68.7% had at least one dose and 8% were unvacci-
nated patients. The vaccination campaign was initiated prior-
itizing the over-60s and the at-risk population. Two doses of 
BNT162b2 vaccine were highly effective in all age groups in 
preventing symptomatic and asymptomatic SARS-CoV-2 in-
fections, COVID-19-related hospitalizations, severe illness and 
death, including those caused by SARS-CoV-2 variant B.1.1.7. 

ARE THERE DIFFERENCES IN THE DURATION OF 
PROTECTION BETWEEN VACCINES? 

To date, there are no studies available that directly com-
pare the protection and duration of protection against COV-
ID-19 between the different vaccines. In the clinical trials 
published to date, the comparator has always been placebo, 
although in the future trials this may no longer be the case.

The mRNA-1273 8 vaccine (Moderna, Inc) is the only vac-
cine that has published data on the duration of immunity. In a 
study of 33 healthy adults participating in a phase I study, the 
activity of protein S receptor binding domain (RDB) binding 
antibodies and neutralizing antibodies remained elevated 180 
days after the second application of 100 µg of vaccine (day 
209) [29]. 

There are no published data on the duration of BNT162b2 
vaccine (Pfizer/BioNTech). However, the company has issued 
a press release announcing the interim results of the phase 
3 extension of the clinical trial. Among the 927 confirmed 
symptomatic cases of COVID-19 observed in the Phase 3 study, 
the vaccine was 91.3% effective against COVID-19 and 100% 
effective against severe infection as defined by the CDC and 
95.3% as defined by the FDA. Measurements were performed 
between seven days and six months after the second dose [30]. 
These results are pending scientific peer review and possible 
future publication.

Ad26.COV2. S vaccine (Janssen Vaccines & Prevention B.V./
Johnson & Johnson) offers an efficacy from 28 days after ad-
ministration of approximately 66% in preventing moderate 

3,257,478 persons were included, including 378,606 with pos-
itive serology and 2,876,773 with negative serology. After 90 
days, infection rates were much lower in the serology-positive 
population than in those initially serology-negative, with a ra-
tio of 0.10 (CI 0.05-0.19). Only 0.3% of seropositive patients 
had a positive PCR at follow-up, compared to 3% of the ini-
tially seronegative population [22]. Finally, in a study of 12,541 
healthcare workers [23], 11,276 of whom had no evidence of 
previous infection and 1,177 were positive, there were only 3 
cases of reinfection in those previously infected compared to 
218 in the group of workers who were basically seronegative 
for SARS-CoV-2. Nine months after the start of the study, the 
estimated incidence of reinfection for 10,000 days of exposure 
was 0.07 in the basally positive patients, compared to 1.08 in 
the initially seronegative patients, giving a relative risk of 0.11 
(0.03-0.44).

Using genomic typing, reinfection was very rare in a co-
hort studied in Marseille in which 6,771 cases diagnosed with 
COVID-19 by PCR during the first wave were followed up [24]. 
In 9 months of follow-up, reinfection was demonstrated in 46 
of them (0.51%) which were due to the local dominant variant.

In relation to possible risk factors, it seems that cases of 
reinfection are more frequent when the previous infection has 
been mild, when exposure is important and in the presence of 
immunosuppression, but in reality the cases are so few that 
it is difficult to draw firm conclusions. The same is true with 
regard to clinical features and severity. 

The problem of reinfections must be followed over time, 
since it is to be expected that these will increase as a conse-
quence of the decline of the immune response and also be-
cause of the impact that new variants may have, although this 
also needs to be confirmed. 

WHAT HAS BEEN THE IMPACT OF VACCINATION IN 
COUNTRIES THAT HAVE EXCEEDED 70% VACCINATION 
COVERAGE? 

There is still little data on the impact of vaccination in 
countries with high vaccination rates. The most recent dy-
namic data highlight that the countries with the highest per-
centage of population vaccinated with a single dose are Malta 
(71.1%), Israel (63.0%), England (57.8%), Canada (55.5%) or 
Chile (54%) and with complete vaccination are Israel (59.3%), 
Malta (45.3%), Chile (41.3%), the United States (38.8%) and 
the United Arab Emirates 38.8%[25]. Some of these countries 
have published data on the impact of vaccination on the rate 
of SARS-CoV-2 infection as well as other disease outcomes. 

A simulated study using demographic data from the Unit-
ed States evaluates the impact of a COVID-19 vaccination 
campaign with two doses of vaccine. Vaccination would re-
duce the attack rate from 9% to 4.6% (95% CrI: 4.3% - 5.0%) 
over 300 days. The highest relative reduction would be among 
those over 65 years of age. In addition, vaccination would re-
duce the rate of hospitalization, ICU admission, and deaths by 
63.5%, 65.6%, and 69.3%, respectively, over the same period. 
The authors conclude that vaccination can have a substantial 
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United States of America to the lifting of the obligation for vac-
cinees to wear masks, especially outdoors, and to maintain phys-
ical distance, both outdoors and in most enclosed spaces [38,39].

IS CONFINEMENT OF VACCINATED OR PREVIOUSLY 
INFECTED PATIENTS JUSTIFIED AFTER CONTACT WITH A 
PATIENT WITH ACUTE SARS-CoV-2 INFECTION? 

The risk of infection in a fully vaccinated person or a per-
son who has had COVID-19 and who has contact with a per-
son with active SARS-CoV-2 infection is low. Depending on 
the vaccine used and the characteristics of the population, it 
ranges from 5% to 28% (the reinfection rate may be even low-
er). This has allowed some agencies to relax the measures to 
be taken after documented contact [39, 40]. In the opinion of 
this Committee and with the information currently available, 
it is considered that factors that may modify the risk of infec-
tion and the severity for the individual and his or her potential 
contacts whom he or she might infect should be considered in 
making the decision to isolate and quarantine in this situation. 
Factors to be considered in establishing the indication for iso-
lation and quarantine include:

- Place of residence or work: for residents or workers in 
healthcare or social-healthcare facilities, isolation and quar-
antine should still be considered if there has been well-doc-
umented close contact with a person with active SARS-CoV-2 
infection.

- Immunosuppression status: immunosuppressed persons 
may have had a worse response to the vaccine and are at in-
creased risk of infection. 

- Age: the risk of not producing an adequate immune re-
sponse is higher at older ages.

- Circulating variants: these may be variants against 
which protective immunity is potentially not induced by the 
vaccines used.

- Vaccine type: vaccines offer different degrees of pro-
tection and may protect differently against some circulating 
variants.

- Degree of contact: the risk of infection varies with the 
duration and intimacy of the contact (cohabitant in the same 
household, occasional outdoor contact,...).

- Time since vaccination: the duration of protection is un-
known. The longer the time since vaccination, the higher the 
risk of infection due to the disappearance of immunity.

Thus, vaccinated persons who have had close contact with 
a patient with active COVID do not have to undergo quarantine 
or isolation, except in the circumstances previously mentioned 
or if they present symptoms compatible with SARS-CoV-2 in-
fection. In the latter case, isolation and diagnostic testing for 
COVID-19 should be performed.

IS THERE A REASON TO PROHIBIT SOCIAL AND WORK 
MEETINGS BETWEEN VACCINATED OR PREVIOUSLY 
INFECTED PEOPLE?

In the United States of America, 101 million people have 

to severe/critical forms of COVID-19, and 85% in preventing 
severe and critical forms [31]. The study showed that efficacy 
continued to increase for 8 weeks after administration, espe-
cially for severe and critical COVID-19. No decrease in efficacy 
was observed among 3,000 vaccinees followed for 11 weeks or 
among 1,000 vaccinees followed for 15 weeks [31]. 

There are no studies evaluating the duration of protec-
tion of the ChAdOx1 nCoV-19 vaccine (Oxford Vaccine Group/
AstraZeneca). The vaccine shows an overall efficacy to protect 
against symptomatic disease of 63.1% (51.8-71.7) and 100% 
efficacy to prevent severe cases, starting 2 weeks after the 2nd 
dose [32]. 

WHAT IS THE RISK OF TRANSMISSION OF SARS-CoV-2 
TO NAÏVE PERSONS FROM VACCINATED PATIENTS WHO 
ACQUIRE ASYMPTOMATIC OR OLIGOSYMPTOMATIC 
INFECTION? 

There is some indirect evidence that in infections in vacci-
nated persons there may be a reduced risk of SARS-CoV-2 virus 
transmission. First, the viral load of the relatively few vaccinat-
ed persons who become infected is generally lower than that 
of unvaccinated infectees [33]; this suggests lower infectivity, 
either because any transmission requires sufficient inoculum 
or because presumably the duration of the transmission period 
is shorter. Second, vaccination has been shown to reduce the 
risk of infection, both symptomatic and asymptomatic [34]. In 
principle, the uninfected should not be able to infect.

In Scotland, COVID-19 cases and hospitalizations in (un-
vaccinated) household members of vaccinated healthcare 
workers have been identified from December 8, 2020, to March 
3, 2021. Within 14 days of the first dose of the healthcare 
worker vaccine, a 30% reduction in COVID-19 cases (27% in 
hospitalizations) was observed in household contacts, consist-
ent with an effect of vaccination on transmission [35].

In another study, in England, the proportion of household 
contacts who had a positive PCR between 2 and 14 days after 
the index cases had been vaccinated was analyzed and com-
pared with infections in households in which the index case 
was not vaccinated. Adults infected with SARS-CoV-2 three 
weeks after receiving a dose of Pfizer-BioNTech or Oxford-As-
traZeneca vaccine were 38-49% less likely to transmit the vi-
rus to their household contacts than unvaccinated index cases. 
The results were similar regardless of the age of the cases or 
contacts [36,37]. 

It is noteworthy that the reduction in transmission in the 
few infected subjects after vaccination is probably greater 
than that observed in these two studies, as these were done 
after a first dose of vaccine, and the reduction in transmission 
is expected to be even greater after the second dose. On the 
other hand, the evidence has been obtained in the scenario of 
highest possible transmission, since both the index cases and 
their contacts shared a home, where people do not usually 
wear masks and the physical distance is very small. 

This type of evidence (significant reduction in the risk of 
infection and transmission by vaccinees) has contributed in the 
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clearance appears to require collaboration between humoral 
and cellular responses [52]. CD8+ T-cell depletion in convales-
cent macaques partially abrogates the protective efficacy of 
natural immunity against re-exposure to SARS-CoV-2, sug-
gesting a role for cellular immunity in the context of declining 
or subprotective antibody titers and indicating that cellular 
immune responses may contribute to protection if antibody 
responses are suboptimal [53].

Cell-mediated immunity by itself does not prevent infec-
tion, but it is important in clearing it once it has begun. They 
can make the difference between a mild infection and a se-
vere one requiring hospital treatment. If the cellular response 
is able to eliminate infected cells before the virus spreads 
through the body, it will influence the course of the disease. 
It could also reduce transmission by restricting the amount of 
circulating virus, which would mean that it would spread few-
er viral particles in the community.

Multiple studies suggest that circulating antibodies to 
coronaviruses may be short-lived or of low magnitude and po-
tency [54, 55]. Therefore, rapid expansion of vaccine-induced 
memory lymphocytes may be needed to stimulate immunity 
and reduce disease and COVID-19 transmission [56,57].

For these reasons, one of the main goals of vaccines 
against SARS-CoV-2 should be to induce memory T cells both 
in the circulation and in tissues. Initial studies with the dif-
ferent vaccines already marketed demonstrated the induction 
of a sufficient cellular response. It is now important to mon-
itor the stability of memory T cells over months and years in 
animal models and in humans. Work in SARS suggests that 
memory T cells against SARS-CoV-2 are long-lived, but more 
research and more time are required for full evaluation of the 
duration of immunity to SARS-CoV-2 [58]. Unfortunately, at 
this time, we do not yet have simple tests for routine clinical 
application to measure the cell-mediated immune response in 
patients immunized against COVID [59]. 

WHAT WOULD BE THE REASONS AND TIMING OF NEW 
BOOSTER DOSES? 

We have just commented that the time of protection due 
to both natural immunity and vaccination or the association 
of the two is not precisely known. Nor do we have any rou-
tine test that would help us to mark the beginning of a state 
of unprotection and risk of reinfection. Taking as an example 
a long-term epidemiological study (35 years) on immunity to 
other seasonal coronaviruses and evaluating the frequency of 
reinfection by sampling every 3 to 6 months, it was concluded 
that protective immunity is short-lived and natural reinfec-
tions occurred more frequently after 12 months [60]. We do 
not know if this case of one type of coronavirus represents all 
others and in particular SARS-CoV-2.

The aspects discussed above would open up the possibility 
that the administration of booster doses of existing vaccines 
or the administration of new vaccines adapted to the new var-
iants that might appear might be necessary, but at this time 
both possibilities, in our opinion, remain speculative. Very re-

been vaccinated as of April 30, 2021, and CDC is aware of 
10,262 SARS-CoV-2 gap infections in fully vaccinated persons 
(0.01%). Twenty-seven percent of those gap infections were 
asymptomatic and only 1.5% of the total infected died [41]. 

On this basis, the CDC has just released its recommen-
dations for vaccinated patients [39] which include the rec-
ommendation that these individuals resume their activities 
without wearing masks or physically distancing themselves, 
except when required by applicable regulations. They also rec-
ommend resuming domestic travel and refraining from pre- or 
post-travel testing or self-quarantine after travel. We believe 
that in Spain, once similar conditions to those in the United 
States in terms of vaccination and transmission have been 
achieved, these recommendations can be taken on board, al-
though the sensible application of these measures requires the 
responsibility of all [42]. 

For the time being, fully vaccinated individuals should 
continue to be tested for COVID-19 if they experience compat-
ible symptoms and follow existing travel health requirements 
and recommendations.

Mathematical simulations suggest that vaccination of at 
least 75% of the population is necessary for the vaccine to be 
the only pandemic control measure (making all others unnec-
essary) [43,44].

WHAT IS THE APPROPRIATE POLICY FOR FOLLOW-
UP WITH LABORATORY TESTING OF VACCINATED OR 
PREVIOUSLY INFECTED PATIENTS? 

Although some studies show a high correlation between 
IgG production and neutralizing activity [45] against the virus, 
current serological diagnostic tests against SARS-CoV-2 have 
limitations in estimating such activity [10,11,46,47]. In addi-
tion, the level of neutralizing antibodies that protect against 
COVID-19 infection or reinfection is unknown [11,47]. On the 
other hand, the presence of antibodies can decline significant-
ly over time without necessarily leading to loss of neutralizing 
activity [47,48] and several studies have shown that B and T 
cell memory, remain for a period of at least 8 to 10 months 
after natural or vaccinal infection [7,11, 29,48,49]. 

In summary, the duration of protective immunity and 
immune memory after COVID-19 infection and the ability of 
diagnostic tests to predict it are unknown [10]. Therefore, the 
use of such tests to assess the immune response after vacci-
nation or the degree of protection against reinfection after 
the first infection is generally discouraged [50,51]. At present, 
a low antibody titer is not a recommendation to administer 
additional doses of the same or other vaccines or to decide 
between one or two doses in vaccines where two doses are 
recommended [51].

WHAT IS EXPECTED FROM CELLULAR IMMUNITY TESTING 
IN PATIENTS IMMUNIZED AGAINST SARS-CoV-2? 

Cell-mediated immunity appears to be an important part 
of the immune response to SARS-CoV-2 whether naturally oc-
curring or vaccine-induced. In natural infection, effective virus 
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infection is discouraged [50,51]. Protection against COVID-19 
by vaccination is not 100%, which means that with current 
vaccines there is a variable percentage of COVID-19 gap. This 
situation is common in almost all vaccine-preventable diseas-
es. In these patients, it does not seem plausible or indicated to 
perform a new vaccination with a different model (RNA-atten-
uated virus and vice versa), or to administer booster doses of 
vaccine, as mentioned above. 

True protection in these situations will be provided by the 
environment when the degree of vaccination reaches at least 
75% of the population. Therefore, in these patients in whom 
the risk of gap COVID-19 is higher [64], it would be advisable 
to maximize the usual preventive measures.

CONCLUSIONS

1.- As a consequence of the activation of the immune 
response in patients vaccinated or infected with SARS-
CoV-2, the occurrence of reinfections in the observation 
period available to date (6 to 15 months) is very low. This 
is demonstrated by data from countries with already very 
high rates of vaccinated population.

2.- Gap infections in patients with previous infec-
tion, vaccinated, or both, are generally asymptomatic or 
paucisymptomatic and potentially have a lower capacity 
of transmission to non-immunized persons, as a conse-
quence of presenting a lower inoculum.

3.- There are no comparative studies between vac-
cines that can demonstrate differences in the duration of 
protection between them.

4.- The use of serological tests indiscriminately for 
the follow-up of patients after natural infection or vacci-
nation is discouraged, since their clinical significance and 
practical consequences are not known at this time. 

5.- Data from countries with a high proportion of the 
population vaccinated suggest the possibility that ful-
ly vaccinated persons can be dispensed with the use of 
masks and social distancing in most circumstances. They 
can also avoid quarantine after contact with infected pa-
tients with exceptions, determined by type of work, ad-
vanced age or immunosuppression, among others.

6.- The need for revaccination with the same or 
new vaccines is, at this time, merely speculative, since 
the existing information prevents any precision on this 
subject.

7.- PCR screening of patients to be hospitalized 
should be maintained for the time being in order to avoid 
nosocomial outbreaks, until community transmission 
rates in our environment fall further. On the other hand, 
this Committee considers that screening tests could be 
avoided in outpatient activity where the contact of the 
vaccinated patient is restricted to health personnel, who 
are also vaccinated. 

cent data would allow us to be even more optimistic about the 
persistence of the immunity provided by natural infection or 
current vaccines [61].

IN VACCINATED PATIENTS OR PATIENTS WITH PAST 
INFECTION WHO ARE GOING TO UNDERGO SURGERY 
OR INVASIVE TESTS, ARE COVID SCREENING TESTS 
NECESSARY PRIOR TO SURGERY OR INVASIVE TESTS?

The hospital environment has nothing to do with other 
scenarios of everyday life, and therefore it is necessary to adapt 
protection measures to the environment in which we move. In 
general, hospitals must remain safe places, since patients are 
a more vulnerable population in themselves. It is essential to 
keep the “clean” areas separate from the “contaminated” areas 
(COVID-19 inpatient wards) in order to be able to provide good 
and safe care. To achieve this, hospitals have implemented a 
series of measures that have made it possible to reduce the risk 
of nosocomial infection to a minimum. These measures include 
screening with PCR tests for patients who are going to under-
go surgery, invasive tests that generate aerosols (endoscopy, 
spirometry, etc.) or require hospital admission. In addition to 
giving them specific recommendations on limiting contacts, 
use of masks, etc. 

The appearance of vaccines that reduce the risk of severe 
disease and hospitalization [33,62,63] and the publications 
that point out that vaccinated persons can contract the infec-
tion but usually have a very low viral load [33], is countered by 
the fact that this risk is not zero. 

We believe that at this time, in the hospital setting, it is 
necessary to continue to maintain the recommendations and 
screening with PCR (currently the most specific and sensitive 
test) for the group of patients who are going to undergo sur-
gery, hospitalization, etc., in order to avoid possible in-hospital 
outbreaks. It is important to take into account, when main-
taining this measure, the percentage of the population vac-
cinated.

Another different scenario is hospital outpatient care of 
vaccinated patients. As previously mentioned, before the pa-
tient undergoes any diagnostic-therapeutic test that gener-
ates aerosols, minor surgery or major outpatient surgery, he/
she is screened with PCR. In this case the risk of transmission, 
professional-patient or vice versa, is even lower, since both 
groups are usually vaccinated. Moreover, these procedures are 
performed in areas where there is no contact with hospital-
ized patients. It is in this context that this committee is of the 
opinion that PCR could be omitted prior to the performance 
of these outpatient procedures, maintaining only the standard 
prevention measures.

WHAT SHOULD BE THE ATTITUDE TOWARDS VACCINATED 
PATIENTS IN WHOSE EVOLUTION THE ABSENCE OF 
ANTIBODIES IS DETECTED? 

As previously discussed, the use of antibody titer meas-
urement tests to assess the immune response after vaccination 
or the degree of protection against reinfection after the first 



Actions and attitudes on the immunized patients against SARS-CoV-2P. De Lucas Ramos, et al.

Rev Esp Quimioter 2022;35(1): 7-15 13

13. Seow J, Graham C, Merrick B, Acors S, Pickering S, Steel KJA, et 
al. Longitudinal observation and decline of neutralizing antibody 
responses in the three months following SARS-CoV-2 infection 
in humans. Nat Microbiol. 2020;5(12):1598-607. DOI: 10.1038/
s41564-020-00813-8

14. van Kampen JJA, van de Vijver D, Fraaij PLA, Haagmans BL, Lam-
ers MM, Okba N, et al. Duration and key determinants of infec-
tious virus shedding in hospitalized patients with coronavirus 
disease-2019 (COVID-19). Nat Commun. 2021;12(1):267. DOI: 
10.1038/s41467-020-20568-4

15. Snyder TM, Gittelman RM, Klinger M, May DH, Osborne EJ, Tan-
iguchi R, et al. Magnitude and Dynamics of the T-Cell Response 
to SARS-CoV-2 Infection at Both Individual and Population Levels. 
medRxiv. 2020. DOI: 10.1101/2020.07.31.20165647

16. Zuo J, Dowell AC, Pearce H, Verma K, Long HM, Begum J, et al. 
Robust SARS-CoV-2-specific T cell immunity is maintained at 6 
months following primary infection. Nat Immunol. 2021;22(5):620-
6. DOI: 10.1038/s41590-021-00902-8

17. Amor S, Fernández Blanco L, Baker D. Innate immunity during 
SARS-CoV-2: evasion strategies and activation trigger hypoxia and 
vascular damage. Clin Exp Immunol. 2020;202(2):193-209. DOI: 
10.1111/cei.13523

18. Folegatti PM, Bittaye M, Flaxman A, Lopez FR, Bellamy D, Kup-
ke A, et al. Safety and immunogenicity of a candidate Middle 
East respiratory syndrome coronavirus viral-vectored vaccine: a 
dose-escalation, open-label, non-randomised, uncontrolled, phase 
1 trial. Lancet Infect Dis. 2020;20(7):816-26. DOI: 10.1016/s1473-
3099(20)30160-2

19. Widge AT, Rouphael NG, Jackson LA, Anderson EJ, Roberts PC, Mak-
hene M, et al. Durability of Responses after SARS-CoV-2 mRNA-
1273 Vaccination. N Engl J Med. 2021;384(1):80-2. DOI: 10.1056/
NEJMc2032195

20. Tomassini S, Kotecha D, Bird PW, Folwell A, Biju S, Tang JW. Setting 
the criteria for SARS-CoV-2 reinfection - six possible cases. J Infect. 
2021;82(2):282-327. DOI: 10.1016/j.jinf.2020.08.011

21. Hansen CH, Michlmayr D, Gubbels SM, Mølbak K, Ethelberg S. 
Assessment of protection against reinfection with SARS-CoV-2 
among 4 million PCR-tested individuals in Denmark in 2020: a pop-
ulation-level observational study. Lancet. 2021;397(10280):1204-
12. DOI: 10.1016/s0140-6736(21)00575-4

22. Harvey RA, Rassen JA, Kabelac CA, Turenne W, Leonard S, Klesh R, et 
al. Association of SARS-CoV-2 Seropositive Antibody Test With Risk 
of Future Infection. JAMA Intern Med. 2021. DOI: 10.1001/jamain-
ternmed.2021.0366

23. Lumley SF, O’Donnell D, Stoesser NE, Matthews PC, Howarth A, 
Hatch SB, et al. Antibody Status and Incidence of SARS-CoV-2 In-
fection in Health Care Workers. N Engl J Med. 2021;384(6):533-40. 
DOI: 10.1056/NEJMoa2034545

24. Brouqui P, Colson P, Melenotte C, Houhamdi L, Bedotto M, Devaux 
C, et al. COVID-19 re-infection. Eur J Clin Invest. 2021;51(5):e13537. 
DOI: 10.1111/eci.13537

25. World in data. COVID-19 World Vaccination Progress. Daily and To-
tal Vaccination for COVID-19 in the World from Our World in Data. 

FUNDING

None to declare 

CONFLICTS OF INTEREST 

The authors declare no conflicts of interest

REFERENCES

1- Golob JL, Lugogo N, Lauring AS, Lok AS. SARS-CoV-2 vaccines: a 
triumph of science and collaboration. JCI Insight. 2021;6(9). DOI: 
10.1172/jci.insight.149187

2. Galdiero M, Galdiero M, Folliero V, Zannella C, De Filippis A, Mali 
A, et al. SARS-CoV-2 vaccine development: where are we? Eur 
Rev Med Pharmacol Sci. 2021;25(6):2752-84. DOI: 10.26355/eur-
rev_202103_25439

3. Kwok HF. Review of Covid-19 vaccine clinical trials - A puzzle with 
missing pieces. Int J Biol Sci. 2021;17(6):1461-8. DOI: 10.7150/
ijbs.59170

4. He Q, Mao Q, Zhang J, Bian L, Gao F, Wang J, et al. COVID-19 Vac-
cines: Current Understanding on Immunogenicity, Safety, and 
Further Considerations. Front Immunol. 2021;12:669339. DOI: 
10.3389/fimmu.2021.669339

5. Novelli G, Biancolella M, Mehrian-Shai R, Colona VL, Brito AF, 
Grubaugh ND, et al. COVID-19 one year into the pandemic: from 
genetics and genomics to therapy, vaccination, and policy. Hum 
Genomics. 2021;15(1):27. DOI: 10.1186/s40246-021-00326-3

6. Koch T, Fathi A, Addo MM. The COVID-19 Vaccine Landscape. Adv 
Exp Med Biol. 2021;1318:549-73. DOI: 10.1007/978-3-030-63761-
3_31

7. Dan JM, Mateus J, Kato Y, Hastie KM, Yu ED, Faliti CE, et al. Im-
munological memory to SARS-CoV-2 assessed for up to 8 months 
after infection. Science. 2021;371(6529). DOI: 10.1126/science.
abf4063

8. Li Z, Liu J, Deng H, Yang X, Wang H, Feng X, et al. SARS-CoV-2-spe-
cific T cell memory is long-lasting in the majority of 2 convalescent 
COVID-19 individuals. bioRxiv. 2021;10.1101/2020.11.15.383463. 

9. Sattler A, Angermair S, Stockmann H, Heim KM, Khadzhynov 
D, Treskatsch S, et al. SARS-CoV-2 specific T-cell responses and 
correlations with COVID-19 patient predisposition. J Clin Invest. 
2020;130(12):6477-89. DOI: 10.1172/jci140965

10. Chvatal-Medina M, Mendez-Cortina Y, Patiño PJ, Velilla PA, Rugeles 
MT. Antibody Responses in COVID-19: A Review. Front Immunol. 
2021;12:633184. DOI: 10.3389/fimmu.2021.633184

11. Ong DSY, Fragkou PC, Schweitzer VA, Chemaly RF, Moschopoulos 
CD, Skevaki C. How to interpret and use COVID-19 serology and 
immunology tests. Clin Microbiol Infect. 2021. DOI: 10.1016/j.
cmi.2021.05.001

12. Gaebler C, Wang Z, Lorenzi JCC, Muecksch F, Finkin S, Tokuyama 
M, et al. Evolution of antibody immunity to SARS-CoV-2. Nature. 
2021;591(7851):639-44. DOI: 10.1038/s41586-021-03207-w



Actions and attitudes on the immunized patients against SARS-CoV-2P. De Lucas Ramos, et al.

Rev Esp Quimioter 2022;35(1): 7-15 14

2021;325(15):1501-2. DOI: 10.1001/jama.2021.4367

39. Centers for Disease Control and Prevention. Interim Public Health 
Recommendations for Fully Vaccinated People. . Disponible en: 
https://wwwcdcgov/coronavirus/2019-ncov/vaccines/fully-vacci-
nated-guidancehtml. 2021. 

40. European Centre For Disease P. Interim guidance on the benefits 
of full vaccination against COVID-19 for transmission and implica-
tions for non-pharmaceutical interventions. Disponible en: https://
wwwecdceuropaeu/en/publications-data/interim-guidance-bene-
fits-full-vaccination-against-covid-19-transmission. 2021. 

41. COVID-19 Vaccine Breakthrough Infections Reported to CDC - 
United States, January 1-April 30, 2021. MMWR Morb Mortal Wkly 
Rep. 2021;70(21):792-3. DOI: 10.15585/mmwr.mm7021e3

42. Organización Mundial de la Salud. Enfermedad por el coronavirus 
(COVID-19): Vacunas.  28 de octubre de 2020.   Accesible en https://
www.who.int/es/news-room/q-a-detail/coronavirus-disease-(cov-
id-19)-vaccines. 

43. Bartsch SM, O’Shea KJ, Ferguson MC, Bottazzi ME, Wedlock PT, 
Strych U, et al. Vaccine Efficacy Needed for a COVID-19 Corona-
virus Vaccine to Prevent or Stop an Epidemic as the Sole Inter-
vention. Am J Prev Med. 2020;59(4):493-503. DOI: 10.1016/j.ame-
pre.2020.06.011

44. Shen M, Zu J, Fairley CK, Pagán JA, An L, Du Z, et al. Projected COV-
ID-19 epidemic in the United States in the context of the effective-
ness of a potential vaccine and implications for social distancing 
and face mask use. Vaccine. 2021;39(16):2295-302. DOI: 10.1016/j.
vaccine.2021.02.056

45. Noval MG, Kaczmarek ME, Koide A, Rodriguez-Rodriguez BA, Louie 
P, Tada T, et al. Antibody isotype diversity against SARS-CoV-2 is 
associated with differential serum neutralization capacities. Sci 
Rep. 2021;11(1):5538. DOI: 10.1038/s41598-021-84913-3

46. Wang Z, Schmidt F, Weisblum Y, Muecksch F, Barnes CO, Finkin S, 
et al. mRNA vaccine-elicited antibodies to SARS-CoV-2 and cir-
culating variants. Nature. 2021;592(7855):616-22. DOI: 10.1038/
s41586-021-03324-6

47. García F, Melón S, Navarro D, Paño JR, JC. G. Recomendaciones 
Institucionales Covid-19. Organización del diagnóstico de SARS-
CoV-2 y estrategias de optimización. SEIMC; 2020. [Revisado 
14 Oct 2020; consultado 17 may 2021]. Disponible en: https://
seimcorg/contenidos/documentoscientificos/recomendaciones/
seimc-rc-2020-COVID19-OrganizacionDiagnosticopdf. 2021. 

48. Vanshylla K, Di Cristanziano V, Kleipass F, Dewald F, Schommers 
P, Gieselmann L, et al. Kinetics and correlates of the neutralizing 
antibody response to SARS-CoV-2 infection in humans. Cell Host 
Microbe. 2021. DOI: 10.1016/j.chom.2021.04.015

49. Sonnleitner ST, Prelog M, Jansen B, Rodgarkia-Dara C, Gietl S, 
Schönegger CM, et al. Maintenance of neutralizing antibodies over 
ten months in convalescent SARS-CoV-2 afflicted patients. Trans-
bound Emerg Dis. 2021. DOI: 10.1111/tbed.14130

50. Grupo de Trabajo Técnico de Vacunación COVID-19 dlPdPyRdV, 
CISNS. Estrategia de vacunación frente a COVID19 en España. Ac-
tualización 7. 11 mayo de 2021. [Consultado 17 may 2021]. . Dis-
ponible en: https://wwwmscbsgobes/profesionales/saludPublica/

https://wwwkagglecom/gpreda/covid-world-vaccination-progress. 
2021. DOI: 

26. Moghadas SM, Vilches TN, Zhang K, Wells CR, Shoukat A, Singer 
BH, et al. The impact of vaccination on COVID-19 outbreaks in the 
United States. Clin Infect Dis. 2021. DOI: 10.1093/cid/ciab079

27. Hall VJ, Foulkes S, Saei A, Andrews N, Oguti B, Charlett A, et al. 
COVID-19 vaccine coverage in health-care workers in England and 
effectiveness of BNT162b2 mRNA vaccine against infection (SI-
REN): a prospective, multicentre, cohort study. Lancet. 2021. DOI: 
10.1016/s0140-6736(21)00790-x

28. Rossman H, Shilo S, Meir T, Gorfine M, Shalit U, Segal E. COVID-19 
dynamics after a national immunization program in Israel. Nat 
Med. 2021. DOI: 10.1038/s41591-021-01337-2

29. Doria-Rose N, Suthar MS, Makowski M, O’Connell S, McDermott 
AB, Flach B, et al. Antibody Persistence through 6 Months after the 
Second Dose of mRNA-1273 Vaccine for Covid-19. N Engl J Med. 
2021. DOI: 10.1056/NEJMc2103916

30. Nota de prensa. Pfizer/BioNTech confirm high efficacy and no 
serious safety concerns through up to six months following sec-
ond dose in updated topline analysis of landmark COVID-19 vac-
cine study [Internet]. [Revisado 01 Apr 2021; consultado 17 may 
2021]. . Disponible en: https://wwwpfizercom/news/press-release/
press-release-detail/pfizer-and-biontech-confirm-high-effica-
cy-and-no-serious. 2021. 

31. Sadoff J, Gray G, Vandebosch A, Group. eaES. Safety and Efficacy 
of Single-Dose Ad26.COV2.S Vaccine against Covid-19. . N Engl J 
Med 2021 Apr 21 Online ahead of print. 2021. DOI: 10.1056/NEJ-
Moa2101544.

32. Voysey M, Costa Clemens SA, Madhi SA, Weckx LY, Folegatti PM, Aley 
PK, et al. Single-dose administration and the influence of the timing 
of the booster dose on immunogenicity and efficacy of ChAdOx1 
nCoV-19 (AZD1222) vaccine: a pooled analysis of four randomised 
trials. Lancet. 2021. DOI: 10.1016/s0140-6736(21)00432-3

33. Levine-Tiefenbrun M, Yelin I, Katz R, Herzel E, Golan Z, Schreiber L, 
et al. Initial report of decreased SARS-CoV-2 viral load after inoc-
ulation with the BNT162b2 vaccine. Nat Med. 2021;27(5):790-2. 
DOI: 10.1038/s41591-021-01316-7

34. Jones NK, Rivett L, Seaman S, Samworth RJ, Warne B, Workman C, 
et al. Single-dose BNT162b2 vaccine protects against asymptomat-
ic SARS-CoV-2 infection. Elife. 2021;10. DOI: 10.7554/eLife.68808

35. Shah ASV, Wood R, Gribben C, Caldwell D, Bishop J, Weir A, et al. 
Risk of hospital admission with coronavirus disease 2019 in health-
care workers and their households: nationwide linkage cohort 
study. Bmj. 2020;371:m3582. DOI: 10.1136/bmj.m3582

36. Harris RJ, Hall JA, Zaidi A, Andrews NJ, Dunbar JK, Dabrera G. Ef-
fect of Vaccination on Household Transmission of SARS-CoV-2 in 
England. N Engl J Med. 2021;385(8):759-760. doi: 10.1056/NE-
JMc2107717. 

37. Mahase E. Covid-19: One dose of vaccine cuts risk of passing on in-
fection by as much as 50%, research shows. Bmj. 2021;373:n1112. 
DOI: 10.1136/bmj.n1112

38. Christie A, Mbaeyi SA, Walensky RP. CDC Interim Recommenda-
tions for Fully Vaccinated People: An Important First Step. Jama. 

https://wwwcdcgov/coronavirus/2019-ncov/vaccines/fully-vaccinated-guidancehtml
https://wwwcdcgov/coronavirus/2019-ncov/vaccines/fully-vaccinated-guidancehtml
https://wwwecdceuropaeu/en/publications-data/interim-guidance-benefits-full-vaccination-against-covid-19-transmission
https://wwwecdceuropaeu/en/publications-data/interim-guidance-benefits-full-vaccination-against-covid-19-transmission
https://wwwecdceuropaeu/en/publications-data/interim-guidance-benefits-full-vaccination-against-covid-19-transmission
https://seimcorg/contenidos/documentoscientificos/recomendaciones/seimc-rc-2020-COVID19-OrganizacionDiagnosticopdf
https://seimcorg/contenidos/documentoscientificos/recomendaciones/seimc-rc-2020-COVID19-OrganizacionDiagnosticopdf
https://seimcorg/contenidos/documentoscientificos/recomendaciones/seimc-rc-2020-COVID19-OrganizacionDiagnosticopdf
https://wwwmscbsgobes/profesionales/saludPublica/prevPromocion/vacunaciones/covid19/docs/COVID-19_Actualizacion7_EstrategiaVacunacionpdf
https://wwwkagglecom/gpreda/covid-world-vaccination-progress
https://wwwpfizercom/news/press-release/press-release-detail/pfizer-and-biontech-confirm-high-efficacy-and-no-serious
https://wwwpfizercom/news/press-release/press-release-detail/pfizer-and-biontech-confirm-high-efficacy-and-no-serious
https://wwwpfizercom/news/press-release/press-release-detail/pfizer-and-biontech-confirm-high-efficacy-and-no-serious


Actions and attitudes on the immunized patients against SARS-CoV-2P. De Lucas Ramos, et al.

Rev Esp Quimioter 2022;35(1): 7-15 15

tions of SARS-CoV-2 infection and COVID-19 in BNT162b2 vaccine 
recipients. Lancet. 2021. DOI: 10.1016/s0140-6736(21)00448-7

64. Menéndez Colino R, Merello de Miguel A, Argentina F, Barcons 
Marqués M, Chaparro Jiménez B, López Hernández P, et al. [Evolu-
tion of COVID-19 at nursing homes from the second wave to vac-
cination. Description of a coordination program between Primary 
Care, Geriatrics and Public Health.]. Rev Esp Salud Publica. 2021;95.

prevPromocion/vacunaciones/covid19/docs/COVID-19_Actualiza-
cion7_EstrategiaVacunacionpdf. 2021. 

51. (CDC). CfDCaP. Interim Clinical Considerations for Use of COVID-19 
Vaccines Currently Authorized in the United States [Internet]. Re-
viewed. National Center for Immunization and Respiratory Diseas-
es. [Revisado 14 May 2021; consultado 17 may 2021]. Disponible 
en: https://wwwcdcgov/vaccines/covid-19/info-by-product/clini-
cal-considerationshtml#. 2021. 

52. Ni L, Ye F, Cheng ML, Feng Y, Deng YQ, Zhao H, et al. Detection of 
SARS-CoV-2-Specific Humoral and Cellular Immunity in COVID-19 
Convalescent Individuals. Immunity. 2020;52(6):971-7.e3. DOI: 
10.1016/j.immuni.2020.04.023

53. McMahan K, Yu J, Mercado NB, Loos C, Tostanoski LH, Chandrashek-
ar A, et al. Correlates of protection against SARS-CoV-2 in rhesus 
macaques. Nature. 2021;590(7847):630-4. DOI: 10.1038/s41586-
020-03041-6

54. Long QX, Tang XJ, Shi QL, Li Q, Deng HJ, Yuan J, et al. Clinical and 
immunological assessment of asymptomatic SARS-CoV-2 infec-
tions. Nat Med. 2020. DOI: 10.1038/s41591-020-0965-6

55. Robbiani DF, Gaebler C, Muecksch F, Lorenzi JCC, Wang Z, Cho A, et 
al. Convergent antibody responses to SARS-CoV-2 in convalescent 
individuals. Nature. 2020;584(7821):437-42. DOI: 10.1038/s41586-
020-2456-9

56. DiPiazza AT, Graham BS, Ruckwardt TJ. T cell immunity to 
SARS-CoV-2 following natural infection and vaccination. Bio-
chem Biophys Res Commun. 2021;538:211-7. DOI: 10.1016/j.
bbrc.2020.10.060

57. Mazzoni A, Maggi L, Capone M, Spinicci M, Salvati L, Colao MG, 
et al. Cell-mediated and humoral adaptive immune responses to 
SARS-CoV-2 are lower in asymptomatic than symptomatic COV-
ID-19 patients. Eur J Immunol. 2020;50(12):2013-24. DOI: 10.1002/
eji.202048915

58. Jarjour NN, Masopust D, Jameson SC. T Cell Memory: Understand-
ing COVID-19. Immunity. 2021;54(1):14-8. DOI: 10.1016/j.immu-
ni.2020.12.009

59. Guihot A, Litvinova E, Autran B, Debré P, Vieillard V. Cell-Medi-
ated Immune Responses to COVID-19 Infection. Front Immunol. 
2020;11:1662. DOI: 10.3389/fimmu.2020.01662

60. Edridge AWD, Kaczorowska J, Hoste ACR, Bakker M, Klein M, Loens 
K, et al. Seasonal coronavirus protective immunity is short-lasting. 
Nat Med. 2020;26(11):1691-3. DOI: 10.1038/s41591-020-1083-1

61. Tada T, Dcosta BM, Samanovic MI, Herati RS, Cornelius A, Zhou H, et 
al. Convalescent-Phase Sera and Vaccine-Elicited Antibodies Large-
ly Maintain Neutralizing Titer against Global SARS-CoV-2 Variant 
Spikes. mBio. 2021:e0069621. DOI: 10.1128/mBio.00696-21

62. Thompson MG, Burgess JL, Naleway AL, Tyner HL, Yoon SK, Meece 
J, et al. Interim Estimates of Vaccine Effectiveness of BNT162b2 
and mRNA-1273 COVID-19 Vaccines in Preventing SARS-CoV-2 
Infection Among Health Care Personnel, First Responders, and 
Other Essential and Frontline Workers - Eight U.S. Locations, 
December 2020-March 2021. MMWR Morb Mortal Wkly Rep. 
2021;70(13):495-500. DOI: 10.15585/mmwr.mm7013e3

63. Amit S, Regev-Yochay G, Afek A, Kreiss Y, Leshem E. Early rate reduc-

https://wwwmscbsgobes/profesionales/saludPublica/prevPromocion/vacunaciones/covid19/docs/COVID-19_Actualizacion7_EstrategiaVacunacionpdf
https://wwwmscbsgobes/profesionales/saludPublica/prevPromocion/vacunaciones/covid19/docs/COVID-19_Actualizacion7_EstrategiaVacunacionpdf
https://wwwcdcgov/vaccines/covid-19/info-by-product/clinical-considerationshtml
https://wwwcdcgov/vaccines/covid-19/info-by-product/clinical-considerationshtml

