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Abstract

Background: Clinical-epidemiological data on SARS-CoV-2 reinfections in endemic period are scarce.

Objective: To know the clinical-epidemiological characteristics of current reinfection cases of covid-19.

Methodology: An observational, longitudinal and prospective case series study of adult patients with covid-19 reinfections in
general medicine from October 1, 2023 to September 30, 2924.

Results: 15 cases of covid-19 reinfections were included during the study period. Of these cases, there were 2 that had
presented 2 previous reinfections and one case that had presented 3 previous reinfections. 27% of cases had 5 doses of
vaccine and 67% had 3 doses. Of the 15 cases of reinfection, 27% were >65 years old, 67% women, and 27% socio-health
workers. None presented moderate-severe severity; 80% had chronic diseases (23% Musculo-skeletal, 18% Nervous and
Senses, 13% Endocrine). 54% of the symptoms were General, 24% were Respiratory, 15% were Otorhinolaryngology, 5%
Neurological, and 2% Digestive.

Conclusion: In the context of general medicine in Toledo (Spain), from 2020 to 2024, a period considered endemic, with high
levels of vaccination, covid-19 reinfections had mild symptoms. They were more frequent in women, and had chronic diseases,
but they do not occur in people with the classic comorbidities of the Circulatory system or Respiratory. There is a considerable
frequency of reinfections in socio-health workers, possibly because they are more exposed and undergo diagnostic testing
more frequently. Staying up to date with covid-19 vaccinations is still advisable.
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causes and risk factors for covid-19 reinfection are not fully
understood [1-9].

Introduction

Five years after the start of the Coronavirus disease

2019 (covid-19) pandemic, for most people, a second (third
or fourth) infection with severe acute respiratory syndrome
coronavirus (SARS-CoV-2) is almost inevitable. The longer
the virus remains in circulation, the more frequent recurrent
infections will be. As the virus is currently endemic, the
chances of being exposed and re-infected are also higher, as
are reinfections after vaccination. At the same time, the level
of misinformation about reinfections is at its highest, and the
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Reinfections were rare until the end of 2021, but became
common with the arrival of Omicron [6]. A meta-analysis of
global SARS-CoV-2 reinfection rate up to March 16, 2023,
showed there was a significant increase in the number of
SARS-CoV-2 reinfection reports in various countries since
the Omicron variant, e informé de una tasa de reinfeccion
por SARS-CoV-2 agrupada de 0.94% [10].

Epidemol Int]


https://medwinpublishers.com/EIJ/
https://medwinpublishers.com/EIJ/
https://portal.issn.org/resource/ISSN/2639-2038
https://medwinpublishers.com/
https://creativecommons.org/licenses/by/4.0/
https://doi.org/10.23880/eij-16000285

During the covid-19 pandemic period, very detailed
epidemiological surveillance measures were taken. Currently
in the endemic phase, many of the community surveillance
studies tracking infection levels have ended, as it happens
in Spain [11,12]. Thus, covid-19 case counts are no longer
published, and it is not clear how many people are infected,
nor can the evolution of the number of infections be known
at community level.Therefore, in this scenario, people may
experience reinfections of covid-19 over time. It is estimated
that at least 30% of the population could be re-infected
in successive waves. Continuous waves of infection carry
the risk of new emerging variants that can compete with
the current ones and be more severe [11]. Furthermore,
there is increasing scientific evidence that shows that the
protection generated by vaccination decreases over time,
although it is re-established with the inoculation of booster
doses. Additionally, we must take into account the decline in
immunity as a result of the new variants, and that despite
vaccines, boosters and natural immunity, the variants appear
to be capable of evading any protection that may have been
obtained against SARS -CoV-2 [13-18].

Thus, in this context, knowing the clinical-
epidemiological evolution of covid-19 reinfection is crucial
to evaluate its trajectory [19].

In summary, there is a lack of community data on the
evolution of covid-19 reinfections during endemic period.
In this context, we present an observational, longitudinal
and prospective study of covid-19 reinfection cases, from
October 2023 to October 2024 with the aim of knowing their
clinical-epidemiological characteristics.

Material and Methods
Design and Emplacement

Observational, longitudinal and prospective case series
study of adult patients with covid-19 reinfections, from
October 1, 2023 to October 1, 2024, in a general medicine
office in Toledo, Spain. Toledo is a Spanish city, capital of the
province of the same name, in the community of Castilla-
La Mancha. It has a population of 86,526 inhabitants, and
is located 71 km from the country’s capital, Madrid [20].
Toledo has a cold semi-arid climate. Precipitation is scarce,
concentrated mainly in spring and late autumn, with a marked
summer drought and significant daily temperature oscillation.

The general medicine practice subject to the study has
a list of 2,000 patients > 14 years of age (in Spain, general
practitioner (GP) care for people > 14 years of age, except for
exceptions). 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.
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“Cases”of reinfected Covid-19 were collected, not people
with reinfection, so if a person had more than one reinfection
during the study period, all were included (even if the patient
was a repeat patient).

Outcome of Interest

To know and describe a set of selected clinical-
epidemiological characteristics of cases of covid-19
reinfection in the endemic period for one year (from October
1, 2023 to October 1, 2024) at primary health care level.

Definition of Reinfection

SARS-CoV-2 reinfection was defined as a documented
infection occurring at least 90 days after a previous infection
[21-23].

Diagnosis of Covid-19

The diagnosis was performed with reverse transcriptase
polymerase chain reaction oropharyngeal swab tests or
antigen testing performed in health services or at home [24].

Collected Variables

The following variables were collected:
-Age and sex.
-Chronicdiseases (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”
and symptoms covid-19 infection, both classified according
to the International Statistical Classification of Diseases and
Health-Related Problems, CD-10 Version: 2019 [25,26].
-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 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) [29-31].
-Ethnic minority (defined as a “human group with cultural,
linguistic, racial values and geographical origin, numerically
inferior compared to the majority group”) [32].
-Disease severity (classified according to: 1. mild cases:
clinical symptoms are mild and no manifestation of
pneumonia can be found on images; 2. moderate cases: with
symptoms such as fever and respiratory tract symptoms and
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the manifestation of pneumonia can be seen on the imaging
tests; and 3. severe cases: respiratory distress, respiratory
rate 2 30 breaths / min., pulse oxygen saturation < 93% with
room air at rest, arterial partial pressure of oxygen / oxygen
concentration < 300 mmHg); to simplify comparison,
moderate and severe cases were counted together [33].
-Vaccination status against covid-19 at the date of
reinfection: vaccinated with 2 doses of vaccine, vaccinated
with first booster for fall-winter 2021, vaccinated with
fourth dose (second booster) for fall-winter 2022 and
vaccinated with fifth dose (third booster) for fall-winter
2023 [34-38]. In our study, only Pizfer / BioNTech, Spikevax
(mRNA-1273- Moderna), Vaxzevria, Oxford / AstraZeneca and
Janssen (Johnson & Johnson) vaccines were used for the first
and second doses. For the first booster, only messenger RNA
(mRNA) was used. And only Moderna and Pfizer-BioNTech’s
bivalent covid-19 vaccines were used for the second booster.
The vaccines adapted to omicron XBB.1.5 Pfizer/BioNTech
and Spikevax (Moderna) were used for the third booster in
autumn-winter 2023.

Epidemiological Analysis

As much as possible, excessive fragmentation of the data
was avoided to avoid low numbers of classes to be compared.
The age of 65 years was used as the beginning of old age
Figures with decimals were rounded to whole numbers to
facilitate a more intuitive comparison [39,40].

Ethical Issues

No personal data of the patients were used, but only
group results, which were taken from the clinical history.

Results

15 cases of covid-19 reinfections were included during
the study period. Of these cases, there were 2 that had
presented 2 previous reinfections and one case that had
presented 3 previous reinfections. 27% of cases had 5 doses
of vaccine and 67% had 3 doses. Of the 15 cases of reinfection
in the period studied, 27% were >65 years old, 67% women,
and 27% socio-health workers.

None presented moderate-severe severity. 80% had
chronic diseases (23% Musculo-skeletal, 18% Nervous and
Senses, 13% Endocrine, 10% Mental, 10% Digestive system,
10% Genitourinary). 54% of the symptoms were General
(discomfort, asthenia, myalgia, fever, arthralgia), 24% were
Respiratory (cough, dyspnea, chest pain), and 15% were
Otorhinolaryngology (odynophagia, dysphonia, rhinorrhea,
pharyngeal dryness-mucus), 5% Neurological (headache),
and 2% Digestive (diarrhea, abdominal pain) (Tables 1-3,
Figures 1 & 2).
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Reinfections from October

Variables 2023 to October 2024 N=15
> =65 years 4(27)
Women 10 (67)
Health Care Workers 4 (27)
Moderate-severe severity of 0
reinfection
Chronic diseases presence 12 (80)
Social-occupancy class of
patients (people with some 4 (27)
type of labor specialization)
Complex family/ Problems 2 (13)
in the family context
Ethnic minority 1(7)
1,2 6 3 doses 10 (67)
4 doses 1(7)
5 doses 4(27)

(): Denotes percentages

Table 1: Selected Variables from Reinfections from October

2023 to October 2024.

Chronic Diseases*

Reinfections from October 2023 to

October 2024 N=15

-1 Infectious 0
-1l Neoplasms 2(5)
-11I Diseases of the 0
blood
-1V Endocrine 5(13)
-V Mental 4(10)
-VI-VIII Nervous and 7 (18)
Senses
-1X Circulatory 3(8)
system
-X Respiratory 1(3)
system
-XI Digestive system 4(10)
-XII Diseases of the

. 0
skin
-XIII Musculo-
skeletal 9(23)
-XIV Genitourinary 4 (10)
TOTAL chronic
diseases* 39 (100)

( ): Denotes percentages; *Patients could have more than
one chronic disease. The percentages of chronic diseases are
over the total of chronic diseases

Table 2: Chronic Diseases from Reinfections from October

2023 to October 2024.
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Symptoms Covid-19 Reinfec-
tion* According to Who, Icd-10

Reinfections from
October 2023 to Oc-

Groups tober 2024 N=15
General (dlscomfort, asthema, 29 (54)
myalgia, fever, artralgias)
Respiratory (cough, dyspnea, 13(24)
chest pain)
ENT (anosmia / ageusia, odyno-
phagia, rhinorrhea, pharyngeal 8 (15)
dryness-mucus, epixtasis)
Digestive (diarrhea, abdominal
. 1(2)
pain)
Neurological (headache) 3(5)
Psychiatric 0
Skin 0
Urological 0
Total, symptoms* 54 (100)

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

symptoms

Table 3: Symptoms from Reinfections from October 2023 to

October 2024.

Figure 1: Chronic Diseases from Reinfections from October

J

2023 to October 2024.

to October 2024.

Figure 2: Symptoms from Reinfections from October 2023
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Discussion
Main Findings

Our main findings were:

Covid-19 reinfections frequently had mild symptoms.
They were more frequent in women.

Most had chronic diseases, but not the classic
comorbidities of the Circulatory system or Respiratory.
5. There is a considerable frequency of reinfections in
social-health workers, possibly because they are more
exposed and undergo diagnostic testing more frequently.

W e

Three fundamental factors must be considered to
correctly evaluate our data: the local evolution of SARS-CoV
variants, local degree of vaccination, and degree of diagnostic
testing when symptoms are present.

a) The predominant variants in Spain during 2023
were those of the XBB family [38,41-44]. In January 2024 in
Spain, XBB.1.5-like + F456L accounted for 42% and BA.2.86
for 44% of positive cases [26]. In July and August 2024, the
KP.3 lineage was detected in 84% of cases [45]. In September
2024, the incidence of the XEC variant of the coronavirus, a
new Omicron subvariant was increasing markedly in Spain.
At that time, it was the second most common strain in cases
recorded in September, although still far behind the main
KP.3.3, with an incidence of 13% [46,47].

b) On the other hand, in Spain, in November 2022, more
than 60% of people over 80 years of age, and 37% of people
over 60 years of age, already had the second booster dose of the
covid-19 vaccine [48,49]. And 60% of the population over 80
years of age has already received the vaccine adapted against
the covid-19 subvariants of the 2023 /2024 campaign [50].

c) In any case, the results must be evaluated with caution.
In Spain, since April 28, 2022 there was a new “Surveillance
and Control Strategy Against Covid-19” that included the
non-performance of diagnostic tests, which were focused
only on those over 60 years of age [12]. This means that
positive cases have been counted with tests carried out in
health services and with tests carried out at home and later
reported to the GP. Thus, there is probably an underreporting.
In addition, it is possible that many of the current infections
are occurring with few symptoms or are confusing them with
those of other mild conditions [41].

Comparison with Other Studies

Before Omicron, reinfectionswererare.Inthe UK, reinfections
accounted for 1% of cases in April 2021. With the introduction of
Omicron, reinfection rates rose to 11% of all infections. In 2022,
reinfections accounted for 25-27% of cases in the UK [6].
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Reinfections with the virus that causes covid-19 are
usually mild, but there is a chance to become seriously ill.
A reinfected can also spread the virus to others. After you
have Covid-19, your immune system responds in a number of
ways. This immune response can provide protection against
reinfection for several months, but it wanes over time. People
with weakened immune systems who get an infection may
have a limited or no immune response. As the virus evolves,
new variants may emerge that are able to evade a person’s
existing immunity. This could increase the risk of reinfection
[51].

Compared with no reinfection, reinfection appears
to contribute to additional risks of death, hospitalization,
and sequelae, including pulmonary, cardiovascular,
hematologic, diabetes, gastrointestinal, renal, mental health,
musculoskeletal, and neurologic disorders. The risks appear
to remain evident regardless of vaccination status [52].

In vulnerable populations, such as older people, viral
respiratory illnesses often decompensate underlying
diseases, such as diabetes, heart failure, chronic bronchitis,
kidney disease, or liver cirrhosis. Therefore, as immunity to
SARS-CoV-2 declines over time [53,54], it has been estimated
that 4-6 months after a first episode of Covid-19 or after being
vaccinated (or both; hybrid immunity) a new SARS-CoV-2
infection is expected to be associated with a higher risk of
hospitalization and death in the most fragile population [55].

But for many people who contract Covid-19 multiple
times, subsequent infections will be as mild as the first
or milder, data show, likely due to partial immunity from
previous infections, vaccination, and the fact that the latest
circulating variants often cause less severe symptoms [7].

Our data indicate that cases of reinfection are mild, but
are frequently occurring in people with chronic diseases, and
are showing a spectrum of these diseases different from those
initially considered higher risk (such as cardiopulmonary
disease) [56]. In our study, patients with reinfection had a
wide diversity of infection and vaccination histories, which
has been said to mean that greater vaccine exposure has
different implications for different people [57].

It is suggested that for now, any new symptoms such as
fever, sore throat, runny nose, or changes in taste or smell
should be treated as a possible case of covid-19, and tests
done to confirm if positive again. Furthermore, most of the
existing tests used to detect covid-19 appear to be effective
with the currently circulating variants [58].

Given the current situation in many places, such as in
Spain, of not performing diagnostic tests in health services,
except for those over 60 years of age and healthcare workers,
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many people with symptoms choose to perform tests at
home [9]. In a previous study in the same population as
the current one, we reported that women, young people,
milder patients and those with lower risk, perform (and
report it to the GP) covid-19 tests at home more frequently
[59]. Probably related to these facts, in our study we found
that reinfections were more frequent in women and social-
healthcare workers.

In summary, each new infection with covid-19 carries a
certain risk. Although these reinfections are mild, they occur
in patients with comorbidity, and that means it is prudent to
take steps to reduce the number of times a person is infected.
With each reinfection there is an additional opportunity for
the virus to cause harm in some way. This may also be true
for long covid-19.

Limitations and Strengths of the Study

1. The samples were small, so some data may cause
misinterpretation.

2. Asymptomatic cases were missing because they did not
attend GP consultation, as no surveillance or systematic
screening was done.

3. There may be an underreporting of infections to GP
of patients with a positive test at home. But given the
situation of the GP as the gateway to the health system,
the vast majority of positive covid-19 tests at home, is
likely to be reported in GP office.

4. The study has the strength of its longitudinality,
characteristic of work in general medicine.

Conclusion

In the context of general medicine in Toledo (Spain),
from 2020 to 2024, a period considered endemic, with high
levels of vaccination, covid-19 reinfectons frequently had
mild symptoms. They were more frequent in women. Most
had chronic diseases, but they do not occur in people with the
classic comorbidities of Circulatory system or Respiratory.
There is a considerable frequency of reinfections in socio-
health workers, possibly because they are more exposed
and undergo diagnostic testing more frequently. Each new
infection with covid-19 carries a certain risk. This means
that it is prudent to take measures to reduce the number of
times a person is infected. Staying up to date with covid-19
vaccines remains advisable.
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