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INTRODUCTION

From the extension of the corona virus disease (Covid-
19) vaccination in December 2020 to the end of the 
summer of 2021, cases of breakthrough Infection in 

vaccinated people were rare. But in January 2022, the Omicron 

variant broke records for Covid-19 infection in Europe, North 
America, Africa, and Australia, and the world registered the 
highest number of Covid-19 infections in a week (1-3). 

The introduction of safe and effective vaccines that were 
developed at an unprecedented scale and speed against severe 
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acute respiratory syndrome corona virus (SARS-CoV-2) have 
helped turn the tide of the pandemic by saving many lives, 
achieving an impressive decline of new cases in just over 2 
months after the start of the vaccination campaign, reducing 
illnesses and hospital admissions (4-6). However, decreased 
vaccine-induced immunity and the emergence of worrying 
variants of SARS-CoV-2 with increased resistance to 
neutralization have limited the efficacy of currently available 
vaccines (5). The omicron variant (B.1.1.529) of SARS-
CoV-2 shows substantial resistance to vaccine-induced serum 
neutralizing activity and is therefore of particular concern due 
to its high transmissibility and potential for evade immunity 
from neutralizing antibodies induced by vaccination or natural 
infection with wild-type virus (7, 8).

Although the risk of infection after vaccination, and even 
more so of severe disease, remains low, the gradual increase in 
clinical outcomes related to infection by the omicron variant 
suggested that booster vaccination should be accelerated (9, 
10). In this way, the decision to vaccinate all people who 
received the second dose at least 5 months earlier, regardless 
of their age, was quickly implemented. However, the 
protection conferred by booster doses of vaccines (compared 
to the protection conferred by the primary series, which was 
previously shown to have high efficacy against Covid-19) in 
effectively neutralizing infection with the omicron variant, 
not clear (4, 11, 12).

The four vaccines available in Europe have managed to induce 
sufficient humoral and cellular immunity to neutralize SARS-
CoV-2 and significantly reduce severe Covid-19. However, 
the omicron variant harbors 36 spike protein mutations 
that attenuate vaccine-driven immunity (13). Researchers 
evaluating the power of neutralizing antibodies against various 
variants of SARS-CoV-2 found that, after the third dose of the 
vaccine, the participants’ antibodies were able to stop omicron 
from infecting cells, but not as well as they blocked the Delta 
variant (14).

Thus, scientists and the public have been closely monitoring 
the clinical effects of the wave of the omicron variant to 
estimate the relative transmissibility, immune evasion capacity, 
and severity in comparison with previous variants (15). This 
highlights the importance of infection tracing to understand 
the epidemiological evolution of the pandemic, which is even 
more important now that we are facing the challenge of the 
omicron variant. Thus, real-world data are urgently needed 
to fully understand the effect of the omicron variant and 
guide appropriate health policies (16) including on the serial 
use of homologous boosters (same as primary vaccine) and 
heterologous boosters (other than the primary vaccine) in fully 
vaccinated recipients (13). On the other hand, it is important 
to list the clinical symptoms of new variants, since not doing 
so is a threat to the control of the pandemic (17).

In this context, we present an observational, longitudinal 
and prospective case series study of patients with covid-19 
breakthrough infections in vaccinated people with vaccine 
booster in general medicine for the period December 2021 to 
February 2022, during the omicron variant contagion wave.

MATERIAL AND METHODS
An observational, longitudinal and prospective study of Covid-
19 breakthrough infections in vaccinated people with vaccine 
booster was conducted from December 1, 2021 to February 28, 
2022, in a general medicine office in Toledo, Spain, which has 
a list of 2,000 patients > 14 years of age (in Spain, the general 
practitioners [GPs] care for people > 14 years of age, except 
for exceptions requested by the child’s family and accepted by 
the GP). The GPs in Spain work within the National Health 
System, which is public in nature, and are the gateway for all 
patients to the system, and each person is assigned a GP (18).

Criteria for Inclusion and Exclusion of Participants

Definition of Homologous or Heterologous Booster
Currently, the European Commission has authorized four 
vaccines: Comirnaty, from Pfizer/BioNTech, authorized 
December 21, 2020; Moderna vaccine, authorized on January 
6, 2021; AstraZeneca vaccine, authorized on January 29 
and Janssen/Johnson & Johnson vaccine, authorized on 
March 11, 2021. These four vaccines are currently available 
in Spain, all of them have been approved by the European 
Medicines Agency. These vaccines have been shown to be 
highly effective in preventing mild to severe COVID-19 (19). 
The original BNT162b2 mRNA vaccine (Comirnaty, Pfizer/
BioNTech), mRNA-1273, and ChAdOx1 nCoV-19 vaccine 
(Vaxzevria, Oxford/AstraZeneca) regimens were homologous 
induction and booster regimens, whereas the original Ad26 
vaccine regimen .COV2.S (Janssen vaccine; Johnson & 
Johnson vaccine) was a single injection regimen.

As of November 23, 2021, in Castilla La Mancha, the region 
where the study was carried out, booster doses against Covid-
19 with messenger RNA (mRNA) vaccines began 6 months 
after completion the vaccination schedule and after 3 months 
in case of having received a dose of the Ad26.COV2.S vaccine 
(Janssen vaccine; Johnson & Johnson vaccine). Recruitment 
was carried out actively by age cohorts in a descending 
manner, beginning with those over 80 years of age and people 
inpatients in centers for the elderly and in other socio-health 
and health centers (including day centers and occupational 
centers), regardless of age, people who received a dose of 
Ad26.COV2.S vaccine (Janssen vaccine; Johnson & Johnson 
vaccine) as primary vaccination and those with a homologous 
schedule of Vaxzevria as primary vaccination (first and second 
dose of Vaxzevria, from AstraZeneca), followed by people 
aged between between 79 to 70 years old, from 69 to 65 years 
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old, 64 to 60 years old, 59 to 50 and 49 to 40 years old, etc. 
The booster dose was administered with mRNA vaccines (0.3 
ml of Comirnaty or 0.25 ml of Spikevax – half the usual dose 
in primary vaccination).

Homologous or heterologous booster 
Any mRNA vaccine was used to administer the booster dose, 
regardless of the vaccine used in the primary vaccination. In 
people with incomplete regimen (in vaccines that require two 
doses as primary vaccination) the regimen was completed first 
with mRNA vaccine (0.3 ml of BNT162b2 mRNA vaccine 
[Comirnaty, Pfizer / BioNTech] or 0.5 ml of mRNA- 1273 
vaccine [Spikevax, formerly COVID-19 Vaccine Moderna]). 
The booster dose (0.3 ml Comirnaty or 0.25 ml Spikevax) 
was given 6 months later. In people for whom a booster 
dose was recommended who had a history of symptomatic 
or asymptomatic SARS-CoV-2 infection, a booster dose with 
mRNA (0.3 ml of Comirnaty or 0. 25 ml of Spikevax) at least 
4 weeks after the diagnosis of the infection and from 6 months 
(subsequently modified on January 13, 2022 to 5 months) if 
the last dose administered in the primary vaccination was with 
mRNA vaccine (Comirnaty or Spikevax), and from 3 months 
if it was an adenovirus vector vaccine (ChAdOx1 nCoV-19 
vaccine [Vaxzevria, Oxford / AstraZeneca] or Ad26.COV2.S 
vaccine [Janssen vaccine; Johnson & Johnson vaccine])(20 ).

To consider a person completely vaccinated with the booster, 
there are different definitions in the literature, which consider 
3 possibilities: having passed 7 days after the booster dose 
against the corona virus (21), having passed 15 days, and 
having passed 29 days after the booster (13). For the data in 
this study, all Covid-19 cases in people fully vaccinated with 
the booster were included, regardless of time to Covid-19 
diagnosis.

All possibilities of reinforcement were considered:

-Full homologous booster dose:

A. 2 doses of BNT162b2 mRNA vaccine (Comirnaty, Pfizer / 
BioNTech) with Pfizer-BioNTech booster

B. 2 doses of mRNA-1273 vaccine (Spikevax, formerly 
COVID-19 Vaccine Moderna) with Moderna booster

-The 6 possible combinations of heterologous booster doses:

A. 2 doses of BNT162b2 mRNA vaccine (Comirnaty, Pfizer 
/ BioNTech) with mRNA-1273 vaccine booster (Spikevax, 
formerly COVID-19 Vaccine Moderna)

B. 2 doses of ChAdOx1 nCoV-19 vaccine (Vaxzevria, Oxford / 
AstraZeneca) with booster of mRNA-1273 vaccine (Spikevax, 
formerly COVID-19 Vaccine Moderna)

C. 2 doses of ChAdOx1 nCoV-19 vaccine (Vaxzevria, Oxford 

/ AstraZeneca) with booster of BNT162b2 mRNA vaccine 
(Comirnaty, Pfizer / BioNTech)

D. 1 dose of Ad26.COV2.S (Janssen vaccine; Johnson 
& Johnson vaccine) with mRNA-1273 vaccine booster 
(Spikevax, formerly COVID-19 Vaccine Moderna)

E. 1 dose of Ad26.COV2.S (Janssen vaccine; Johnson & 
Johnson vaccine) with booster of BNT162b2 mRNA vaccine 
(Comirnaty, Pfizer / BioNTech)

F. 2 doses of mRNA-1273 vaccine (Spikevax, formerly 
COVID-19 Vaccine Moderna) with booster of BNT162b2 
mRNA vaccine (Comirnaty, Pfizer / BioNTech)

Diagnosis of Covid-19
The diagnosis was performed with reverse transcriptase 
polymerase chain reaction (PCR) oropharyngeal swab tests or 
antigen testing. Rapid antigen tests began to be carried out for 
symptomatic patients with less than 5 days of evolution. The 
PCR tests were performed both in symptomatic patients and 
in asymptomatic contacts. The cases included confirmed cases 
and asymptomatic carriers. Information on Covid-19 patients 
and their contacts was obtained from the registry systems used 
by general medical services in the consultation. A symptomatic 
confirmed case with active infection was considered to be any 
person with a clinical picture of sudden onset acute respiratory 
infection of any severity that occurs, among others, with fever, 
cough or feeling of shortness of breath. Other symptoms such 
as odynophagia, anosmia, ageusia, muscle pain, diarrhea, 
chest pain or headache, among others, were also considered 
symptoms of suspected SARS-CoV-2 infection according 
to clinical criteria; and a positive PCR or rapid antigen test 
positive (22).

The onset date of a confirmed case was defined as the date of 
the first appearance of self-reported clinical symptoms (20). 
The onset date for an asymptomatic carrier was defined as the 
date a positive Covid-19 PCR test was obtained (23). Previous 
SARS-CoV-2 infection was defined as a positive result in 
the PCR assay or antigen test at least 90 days before a new 
positive result (24).

Collected variables
The following variables were collected: 

-Age and sex

-Chronic diseases (defined as “any alteration or deviation from 
normal that has one or more of the following characteristics: 
is permanent, leaves residual impairment, is caused by a non-
reversible pathological alteration, requires special training 
of the patient for rehabilitation, and / or can be expected to 
require a long period of control, observation or treatment” 
(25), classified according to the International Statistical 
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Classification of Diseases and Health-Related Problems, CD-
10 Version: 2019 (26) 

-Social-occupancy class (according to the Registrar General’s 
classification of occupations and social status code) (27, 28)

-If they were Health Care Workers

-Problems in the family context (complex families) based 
on the genogram and in the experience of the GP for their 
continuity of care and knowledge of the family (genogram 
is a schematic model of the structure and processes of a 
family, which included the family structure, life cycle and 
family relational patterns. It was understood that “complex” 
genograms present families with psychosocial problems) (29-32)

-Ethnic minority

-Vaccine type: Comirnaty (Pfizer-BioNTech-BNT162b2 
mRNA; Pfizer / BioNTech), Moderna-mRNA-1273 mRNA, 
Vaxzevria (AstraZeneca), and Janssen / Johnson & Johnson 
vaccine (Currently, the European Commission has licensed 
four vaccines: Comirnaty, Pfizer / BioNTech, licensed 
December 21, 2020; Moderna vaccine, licensed January 6; 
AstraZeneca vaccine, licensed 29 December and the Janssen / 
Johnson & Johnson vaccine, authorized on March 11. In Spain, 
these four vaccines are currently available, all of which have 
been approved by the European Medicines Agency) (33)

Sample
All patients with covid-19 breakthrough infections in 
vaccinated people with vaccine booster at the consultation of 
general medicine for the period December 2021 to February 
2022, were included. 

RESULTS
Forty-six cases were included, with a mean age of 53 years, 
28% being >=65 years. 59% were women. 15% had presented 
previous symptomatic Covid-19. The median time in days 
from Booster to Covid-19 in breakthrough infections in 
vaccinated people was 27 days (range: 1-84 days). 89% were 
symptomatic, with a mean duration of symptoms of 5 days 
(range: 2-15 days), predominantly ENT symptoms (anosmia/
ageusia, odynophagia, rhinorrhea, pharyngeal dryness-
mucus), and 2% of cases with moderate or severe severity. 
Of the 46 cases, 28% were socio-health care workers. 76% 
had chronic diseases, predominantly the Endocrine and 
Genitourinary groups. Most (85%) received heterologous 
booster doses, predominantly 2 doses of BNT162b2 mRNA 
vaccine (Comirnaty, Pfizer / BioNTech) with mRNA-1273 
vaccine (Spikevax, formerly COVID-19 Vaccine Moderna) 
booster (TABLE1, TABLE 2, TABLE 3, and TABLE 4).

VARIABLES
COVID-19 BREAKTHROUGH INFECTIONS 
IN VACCINATED PEOPLE WITH VACCINE 

BOOSTER N=46

Age in years (Arithmetic mean + - Standard deviation; Range) 53.76+-13.61  
(26-90 years)

>= 65 years 13 (28)
= <45 years 12 (26)
= <18 years
(According to vaccination protocol only as of January 13, 2021, it was 
extended to everyone over 18 years of age)

0

Women 27 (59)
Men 19 (41)
Previous symptomatic COVID-19 7 (15)
Time in days from Booster to Covid-19 in breakthrough infections in 
vaccinated people (Arithmetic mean + - Standard deviation; Range)

27.34+-21.51  
(1-84 days)

Symptomatic Covid-19 in breakthrough infections in vaccinated 
people 41 (89)

Duration of symptoms in days of Covid-19 in breakthrough infections 
in vaccinated people (Arithmetic mean + - Standard deviation; Range)

(Symptomatic N= 41)
5.82+-2.99 (2-15 days)

Covid-19 breakthrough infections in vaccinated people with severity 
moderate and severe 1 (2) [Pneumonia]

Table 1. Frequency of selected variables in the case series of covid-19 breakthrough infections in vaccinated people with 
vaccine booster
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Social-occupancy class of patients (people with some type of labor 
specialization) 25 (53)

Health care workers with Covid-19 breakthrough infections in 
vaccinated people 13 (28)

Sick leave for Covid-19 breakthrough infections in vaccinated people 20 (43)
Ethnic minority with Covid-19 breakthrough infections in vaccinated 
people 3 (6)

Complex family with Covid-19 breakthrough infections in vaccinated 
people 4 (9)

Chronic diseases presence in Covid-19 breakthrough infections in 
vaccinated people 35 (76)

 ( ): Denotes percentages

SYMPTOMS *
ACCORDING TO WHO, 

ICD-10 GROUPS

COVID-19 BREAKTHROUGH INFECTIONS 
IN VACCINATED PEOPLE WITH VACCINE 

BOOSTER N=46
General (discomfort, asthenia, myalgia, fever, arthralgias) 34 (31)
Respiratory (cough, dyspnea, chest pain) 24 (22)
ENT (anosmia / ageusia, odynophagia, rhinorrhea, pharyngeal 
dryness-mucus, epixtasis) 41 (37)

Digestive (anorexia, nausea / vomiting, diarrhea, abdominal pain) 3 (3)
Neurological (headache, dizziness, mental confusion -brain fog) 8 (7)
Total symptoms* 110 (100)

( ): Denotes percentages
* Patients could have more than one symptom. The percentages are over the total of symptoms

Table 2. Symptoms in covid-19 breakthrough infections in vaccinated people with vaccine booster 

Table 3. Chronic diseases in covid-19 breakthrough infections in vaccinated people with vaccine booster

CHRONIC DISEASES*
ACCORDING TO WHO, ICD-10 GROUPS

COVID-19 BREAKTHROUGH INFECTIONS IN 
VACCINATED PEOPLE WITH VACCINE BOOSTER N=46

-II Neoplasias 5 (3)

-III Diseases of the blood 1 (1)

-IV Endocrine 24 (16)

-V Mental 8 (6)

-VI-VIII Nervous and Senses 14 (10)

-IX Circulatory system 18 (12)
-X Respiratory system 8 (6)
-XI Digestive system 18 (12)
-XII Diseases of the skin 8 (6)
-XIII Musculo-skeletal 17 (12)
-XIV Genitourinary 23 (16)
TOTAL chronic diseases* 144 (100)

( ): Denotes percentages
* Patients could have more than one chronic disease. The percentages are over the total of chronic diseases
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DISCUSSION
In the course of the Covid-19 pandemic, SARS-CoV-2 
has mutated enough to escape first-line immune defences, 
specifically antibodies. This is why we are seeing breakthrough 
infections even in highly vaccinated populations (33). The 
omicron variant of SARS-CoV-2 began spreading rapidly and 
outpacing other variants in late 2021. It broke records day after 
day, largely due to a series of mutations in the virus’ spike 
protein that makes vaccines much less effective in stopping 
infection than earlier variants (34).

Most people with hybrid immunity against natural infection 
and vaccination have measurable neutralizing antibody 
activity against the omicron variant, albeit a lower level than 
against wild-type virus. In this context, a high incidence of 
progression cases and reinfections with the omicron variant 
was to be expected (8). Evidence of the high transmissibility 
of this highly infectious strain of SARS-CoV-2 has pushed 
covid-19 rates to the highest level ever seen (2, 17).

Eligibility for booster vaccination was initially restricted to 
older adults, immuno compromised persons, and persons with 

severe or multiple chronic diseases; but, it was later expanded, 
depending on age group, to the rest of the population. As 
booster vaccination was expanded, the omicron variant was 
introduced into the population, causing the largest epidemic 
wave of SARS-CoV-2 infections in Spain and the world. In 
what has been called “the sixth wave” in Spain, from mid-
October 2021 to February 2022, despite high vaccination 
rate, there have been as many infections as the sum of all the 
previous waves since March 2020 (35). 

Age 
Older age is a key risk factor for morbidity and mortality 
associated with SARS-CoV-2 infection. Therefore, older adults 
have generally been prioritized for COVID-19 vaccination. In 
addition, the lower immunogenicity of the vaccine and the more 
pronounced decline in humoral immunity in older people than 
in younger people has prompted earlier booster campaigns 
(7). We found a mean age of the patients of 53 years, with 
28% being >=65 years. It must be taken into account that the 
vaccine booster was carried out by age cohorts in descending 
order, beginning with those over 80 years of age, followed by 
people aged between 79 to 70 years, from 69 to 65 years, 64 
to 60, 59 to 50 and 49 to 40 years, etc. As of January 13, 2021, 

Table 4. Vaccine type in covid-19 breakthrough infections in vaccinated people 

VACCINE TYPE
COVID-19 BREAKTHROUGH INFECTIONS 
IN VACCINATED PEOPLE WITH VACCINE 

BOOSTER N=46
HOMOLOGOUS booster dose 7 (15)
2 doses of BNT162b2 mRNA vaccine (Comirnaty, Pfizer / 
BioNTech) with BNT162b2 mRNA vaccine (Comirnaty, Pfizer / 
BioNTech) booster

5 (11)

2 doses of mRNA-1273 vaccine (Spikevax, formerly COVID-19 
Vaccine Moderna) with mRNA-1273 vaccine (Spikevax, formerly 
COVID-19 Vaccine Moderna) booster

2 (4)

HETEROLOGOUS booster dose 39 (85)
2 doses of BNT162b2 mRNA vaccine (Comirnaty, Pfizer / 
BioNTech) with mRNA-1273 vaccine (Spikevax, formerly 
COVID-19 Vaccine Moderna) booster

25 (54)

2 doses of ChAdOx1 nCoV-19 vaccine (Vaxzevria, Oxford / 
AstraZeneca) with mRNA-1273 vaccine (Spikevax, formerly 
COVID-19 Vaccine Moderna) booster

10 (22)

1 dose of Ad26.COV2.S (Janssen vaccine; Johnson &Johnson 
vaccine) with mRNA-1273 vaccine (Spikevax, formerly COVID-
19 Vaccine Moderna)booster

3 (7)

2 doses of mRNA-1273 vaccine (Spikevax, formerly COVID-19 
Vaccine Moderna)with BNT162b2 mRNA vaccine (Comirnaty, 
Pfizer / BioNTech) booster

1 (2)

TOTAL 46 (100)
( ): Denotes percentages
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it was extended to everyone over 18 years of age. Thus, as 
of February 24, 2022, in Castilla-La Mancha, 80% of people 
>40 years of age had received a vaccine booster, but only 35% 
between 20-39 years of age (36). In short, the mean age of the 
cases in our study is biased by this fact.

Reinfection in vaccinated with booster doses
Natural infection with SARS-CoV-2 elicits strong protection 
against reinfection with B.1.1.7 (alpha), B.1.351 (beta), and 
B.1.617.2 (delta). However, the B.1.1.529 (omicron) variant 
harbors multiple mutations that can mediate immune evasion 
(37). In this line, we found that 15% had presented previous 
symptomatic Covid-19.

Gravity
The rise in population immunity complicates comparisons 
between the population-level severities of omicron (15). 
Furthermore, the likelihood that a person with pre-existing 
immunity will develop a productive infection and the clinical 
features of that infection are likely a function of both viral 
and host properties (15). In a small series of cases, the disease 
was classified as mild or moderate in all of them. And there 
seems to be agreement that vaccination has contributed to an 
appreciable reduction in the number of serious and critical 
clinical cases (2). In our series, all but one case (pneumonia) 
were also mild.

Symptoms
Models from the University of Washington estimate that 
90% of omicron cases will be asymptomatic compared to 
40% for previous variants (38). In our study, only 11% were 
asymptomatic (89% symptomatic) that were detected in the 
contact tracing process. But no screening activity was carried 
out to detect asymptomatic cases, and consequently this figure 
is probably underestimated.

Some findings suggest that Omicron does not target tissues 
associated with poorer disease outcomes. Factors such as 
vaccination may have cushioned omicron’s blow, making it 
appear less severe than variants that emerged before Covid-19 
vaccines were widely deployed (34). However, reports of a 
milder course are not necessarily applicable to chronically ill 
and immunocompromised patients (34). In our series, despite 
the mild nature of infections, the presence of chronic diseases 
was high, since 76% had chronic diseases.

The omicron variant appears to replicate rapidly in the upper 
respiratory tract (34, 38). The main symptoms of the omicron 
variant include a runny nose, headache, fatigue, sneezing, 
and sore throat (39), and generally other mild symptoms 
such as cough, congestion, and fatigue (40). In this way, the 
list of symptoms of previous infections, in which he stood 
out high temperature, a new continuous cough or a loss or 
change in the sense of smell or taste, has lost clinical validity 

(17). Along these same lines, we found a predominance of 
ENT symptoms (anosmia/ageusia, odynophagia, rhinorrhea, 
pharyngeal dryness-mucus). In any case, it must be taken into 
account that the symptoms may not depend so much on the 
variant, but on how the organism reacts to the virus (41). It 
may be that not everything depends on the pathogen, but also 
on the host and environment (42).

Covid-19 Vaccine Booster Options 
It has been reported that mRNA boosters were highly effective 
against symptomatic delta infection, but less effective against 
symptomatic omicron infection. However, with both variants, 
the mRNA boosters led to strong protection against Covid-
19-related hospitalization and death (11). Overall, the results 
suggest that neutralizing antibodies against omicron after a 
third dose of BNT162b2 mRNA vaccine (Comirnaty, Pfizer/
BioNTech) are in a similar order as neutralizing antibodies 
against delta after a second dose of BNT162b2 mRNA 
vaccine. (Comirnaty, Pfizer/BioNTech) (43).

In an evaluation of seven boosters, the mRNA1273 (Moderna) 
vaccine yielded the greatest escalation of antibody and cellular 
immune responses (44). In this line, it has been shown that 
after the primary series of two doses of the mRNA-1273 
vaccine (Spikevax, formerly COVID-19 Vaccine Moderna) 
the neutralization titers against the omicron variant were 35.0 
times lower than those of the D614G (Malay; January 2020) 
variant. These lower titers could lead to a higher risk of serious 
infection. However, a booster dose of mRNA-1273 vaccine 
was associated with neutralizing titers against the omicron 
variant that were 20.0-fold higher than those assessed after 
the second dose of vaccine, and these titers may substantially 
reduce the risk of advanced infection (45).

In this regard, based on an analysis of 148,000 delta cases 
and 68,000 omicron cases in the UK up to 20 December 
2021, booster injection protection against symptomatic 
Covid-19 caused by omicron variant seems to wear off in 
about 10 weeks . Among those who received two doses of 
the AstraZeneca vaccine, a booster of the BNT162b2 mRNA 
vaccine (Comirnaty, Pfizer / BioNTech) or mRNA-1273 
vaccine (Spikevax, formerly COVID-19 Vaccine Moderna) 
vaccine was 60% effective in preventing symptomatic disease 
2 to 4 weeks after injection. But after 10 weeks, the Pfizer 
booster was 35% effective and the Moderna booster was 45% 
effective. Among those who received three doses of Pfizer, 
the vaccine’s effectiveness was 70% about a week after the 
booster, but dropped to 45% after 10 weeks. At the same time, 
those who received an initial two-dose series of Pfizer vaccine 
and then a Moderna booster appeared to be 75% effective 
for up to 9 weeks (46, 47). In our study, the majority (85%) 
received a heterologous booster dose, predominantly 2 doses 
of Pfizer-BioNTech with a Moderna booster.
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Time from booster to infection
A laboratory study suggests that vaccination against Covid-
19 followed by breakthrough SARS-CoV-2 infection months 
later offers greater protection against the Omicron variant 
than vaccination with infection soon after (48). Booster 
shots of Covid-19 vaccines of BNT162b2 mRNA vaccine 
(Comirnaty, Pfizer / BioNTech) and mRNA-1273 vaccine 
(Spikevax, formerly COVID-19 Vaccine Moderna) lost 
some effectiveness after four months, but still did a good 
job of keeping people out of the hospital during the omicron 
wave: they reduced 91 % hospitalizations at two months, and 
two months later the figure dropped to 78%, according to a 
study by the United States Centers for Disease Control and 
Prevention between August 2021 and January 22, 2022 (49). 
In another small case series, breakthrough infections occurred 
22 to 59 days after the vaccine booster (10). Again, our data 
is similar: the mean time in days from booster to Covid-19 in 
breakthrough infections was 27 days (range: 1-84 days).

LIMITATIONS AND STRENGTHS OF 
THE STUDY
1. The sample was not random, although by including all 
with covid-19 breakthrough infections in vaccinated people 
with vaccine booster, because of the characteristics of the GP 
consultation, it can be assumed that the data is not far from 
real life.

2. The sample was small, so some data may cause 
misinterpretation.

3. May have been overlooked asymptomatic cases that did 
not attend in GP consultation, as no surveillance or systematic 
screening was done.

CONCLUSION
The profile of Covid-19 breakthrough infections in vaccinated 
people with vaccine booster, in general medicine in Toledo, 
Spain, for the period December 1, 2021 to February 28, 
2022, when the most intense wave of pandemic cases was 
experienced, due to the predominance of the omicron variant, 
it was a female, socio-Health care worker, with two doses of 
BNT162b2 mRNA vaccine (Comirnaty, Pfizer / BioNTech) 
and a mRNA-1273 vaccine (Spikevax, formerly COVID-19 
Vaccine Moderna) booster given in the previous 4 weeks, with 
mild ENT symptoms, lasting 5 days and with chronic diseases 
of Endocrine and Genitourinary.
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