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Abstract: Background: Reinfections occur as a response to natural infections wanes and novel strains
of SARS-CoV-2 emerge. The present research explored the correlation between sex, age, COVID-19
vaccination, prior infection hospitalization, and SARS-CoV-2 reinfection in Sicily, Italy. Materials
and Methods: A population-based retrospective cohort study was articulated using the vaccination
flux from a regional registry and the Sicilian COVID-19 monitoring system of the Italian Institute of
Health. Only adult Sicilians were included in the study, and hazard ratios were calculated using Cox
regression. Results: Partial vaccination provided some protection (adj-HR: 0.92), when compared
to unvaccinated individuals; furthermore, reinfection risk was reduced by full vaccination (adj-HR:
0.43), and the booster dose (adj-HR: 0.41). Males had a lower risk than females of reinfection with
SARS-CoV-2 (adj-HR: 0.75). Reinfection with SARS-CoV-2 was diminished by hospitalization during
the first infection (adj-HR: 0.78). Reinfection risk was higher among those aged 30–39 and 40–49
compared to those aged 18–29, whereas those aged 60–69, 70–79, and 80+ were statistically protected.
Reinfection was significantly more frequent during the wild-type–Alpha, Delta, Delta–Omicron,
and Omicron dominance/codominance waves compared to the wild type. Conclusions: This study
establishes a solid base for comprehending the reinfection phenomenon in Sicily by pinpointing the
most urgent policy hurdles and identifying some of the major factors. COVID-19 vaccination, one
of the most effective public health tools, protects against reinfection, mostly caused by the Omicron
strain. Elderly and hospitalized people’s lower risk suggests stricter PPE use.

Keywords: SARS-CoV-2; reinfection; COVID-19; population-based analysis; epidemiology; Sicily

1. Introduction

Coronavirus disease 2019 (COVID-19) is caused by the severe acute respiratory syn-
drome virus 2 (SARS-CoV-2), which has a lower mortality rate than MERS-CoV and
SARS-CoV-1, but also a relevantly higher transmission rate [1]. After its first identification
in Wuhan, China, in December 2019 [2], it quickly spread around the World.

As of 22 March 2023, the COVID-19 outbreak has resulted in 760,360,956 confirmed
cases, including 6,873,477 deaths [3]. The aforementioned data intensify the need to estimate
who is more susceptible to SARS-CoV-2 infection and poses the inevitable question about
the persistence of the immunity status.

Through the inclusion of only randomized controlled trials, Graña et al. [4] attempted
to provide a comprehensive overview of the evidence concerning the safety and efficacy
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of COVID-19 vaccines. The primary findings pertain to the effectiveness of vaccines in
preventing the progression of severe COVID-19 disease and the development of COVID-19
symptoms. The main conclusion is that numerous COVID-19 vaccines, including those
developed using mRNA technology, provide appropriate levels of immune protection
against the aforementioned two outcomes [4]. Similarly, the already-mentioned review
emphasized the necessity of further research examining the efficacy of the COVID-19
vaccines beyond six months from the date of administration of the first vaccine dose, in
light of the postulated decline in vaccine-induced immunity [4].

To date, there is evidence that vaccine-induced immunity to SARS-CoV-2 progressively
wanes with time [5–10]; at the same time, some studies have shown that those who re-
ceived COVID-19 vaccines are still better protected than unvaccinated people, with vaccine
effectiveness higher than 80% against COVID-19-related hospitalization [8–10].

It has been hypothesized that protection against COVID-19 may be reduced by the
virus’ constant and rapid mutation, resulting in the emergence of different viral variants.
In fact, SARS-CoV-2 is prone to genetic evolution to adapt to human hosts, and these
adaptive changes in the genome can, in turn, modify the pathogenic potential of the virus,
having an impact on the disease’s severity and transmissibility rate [11]. Furthermore,
there is evidence of a decreased immune response towards SARS-CoV-2 variants that are
temporally distant from SARS-CoV-2 wild type [12].

The drop in immunity against SARS-CoV-2 and the continuous succession of differ-
ent strains have contributed to the occurrence of reinfections; this was observed in some
research studies on animals and was also documented in humans [13,14]. The first con-
firmed case of SARS-CoV-2 reinfection was reported in Hong Kong in 2020, 142 days after
the first infection [15], followed by many other reports from different countries, such as
Ecuador [16,17], Italy [18], India [19], and the United States [20].

There is an ongoing debate on the definition of SARS-CoV-2 reinfection, considering
the difficulty of distinguishing between reinfection, relapse, and PCR re-positivity. Yahav
et al. [21] recommended referring to reinfection only if the second PCR positivity occurred
more than 90 days after the first documented SARS-CoV-2 infection. However, confirmed
cases of reinfection have been detected after 19 days [22], suggesting that a strict definition
of reinfection might underestimate its incidence.

Numerous population reports of potential SARS-CoV-2 reinfection utilized different
inclusion criteria [23–26]. Population-based public health surveillance data might be
employed to carefully examine the above-mentioned cases and guide an evidence-based
response. To harmonize evidence, the Centers for Disease Control and Prevention (CDC)
recommended a standardized investigative method to identify cases with a high index of
suspicion for reinfection [27].

The primary objective of this study was to evaluate the frequency of SARS-CoV-2
reinfections among the residents of Sicily, Italy, differentiating between vaccinated and
unvaccinated subgroups; the secondary objective of this study was to assess for factors that
may play a role in the recurrence of a second infection with SARS-CoV-2.

2. Materials and Methods
2.1. Eligibility Criteria

In this observational retrospective cohort study, the Sicilian population was followed-
up from 24 February 2020 to 9 September 2022. Sicily is the largest region in Italy and the
most populous island in the Mediterranean Sea, with a population of 4,833,705 inhabitants.
All participants meeting the subsequent criteria were incorporated into the study: residency
in Sicily, having contracted SARS-CoV-2 at least once, availability of swab test date(s),
aged 18 years or older, and either unvaccinated or exclusively vaccinated with mRNA
vaccine doses.
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2.2. Methods

The study incorporated data from two distinct population-based surveillance registries,
both of which were supplied by the Sicilian Regional Health Office on behalf of the Italian
Ministry of Health. In particular, the initial registry comprised data pertaining to Sicilian
inhabitants who had received a minimum of one dose of vaccine. This data comprised
demographically relevant details, the dates on which each dose was injected, and the
exact type of vaccine administered. The second database contained details related to
individuals who tested positive for SARS-CoV-2. These data comprised the date of each
infection, demographic, and clinical information, as well as the eventual occurrence of
hospitalization and death. Data pertaining to each participant were attributed with the
Italian identification code, which was converted automatically into an anonymous code to
safeguard their privacy. In order to avoid possible reversal of the procedure, the conversion
table was deleted.

A reinfection was identified by the presence of two positive RT-PCR samples taken at
least 90 days apart with one negative RT-PCR test collected between the first and second
episodes, according to the CDC guidelines [27]. The resulting dataset was employed to
identify all the individuals conforming to the adopted definition of reinfection; therefore,
subjects with two or more positive SARS-CoV-2 PCR tests conducted within an interval
of less than 90 days were excluded. The European Centre for Disease Prevention and
Control (ECDC) provides free weekly and European-wide access to aggregated data on the
percentage of distribution of the most relevant SARS-CoV-2 variants [28]. This information
was considered to attribute to each occurrence of infection and reinfection the dominant
variant or the two co-dominant variants. Each variant is assumed dominant if, at weekly
detection, its prevalence is 80% or more of the total SARS-CoV-2 infections for which the
next generation sequencing (NGS) process has been performed; otherwise, if two variants
together have a prevalence of at least 80% of the total SARS-CoV-2 infections, that week
was considered co-dominated by the two abovementioned variants [29].

2.3. Statistical Analysis

Discrete and continuous variables were summarized using means and standard devia-
tions, while categorical variables were represented by counts and percentages. In order to
evaluate associations between categorical and quantitative variables, the chi-squared test
and t-test were applied, respectively.

A descriptive analysis was conducted to draw comparisons between secondary and
primary infections. In order to determine incidence and account for delayed occurrence of
reinfection, the days at risk encompassed the time span between the first positive SARS-
CoV-2 PCR result (which started on 24 February 2020) and either the second positive test or
the censoring date, which corresponds to the date of data extraction (9 September 2022).

The determination of person-time at risk for reinfection was as follows: the date of
diagnosis of the first episode of infection, as ascertained by a confirmatory test, constituted
the entry time at risk for the entire sample. The follow-up period for subjects who were
reinfected within 90 days of their first diagnostic test was defined as the timeframe until
the date of diagnosis of the second episode. The remaining participants were subject to
censorship on 9 September 2022, the date of data extraction. The resulting value, expressed
as 100 person-years, was the incidence density of reinfection (95% CI), which was calculated
by dividing the number of reinfected subjects by the total person-days at risk. Furthermore,
the risk of reinfections was evaluated using a multivariable Cox proportional hazard model.
Each hazard ratio (HR) and 95% CI is adjusted for sex, age group, vaccination status,
hospitalization during the first infection, and SARS-CoV-2 variant.

Statistical analysis was performed using R for Statistical Computing software (version
4.2.2, Vienna, Austria), and an alpha value lower than or equal to 0.05 was considered
statistically significant.
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3. Results

The initial cohort included a total of 1,591,128 individuals with a documented SARS-
CoV-2 infection registered in the Regional Sicilian database, from 24 February 2020 to 9
September 2022. Thereafter, the following individuals were excluded: 313,288 with an age
of less than 18 years, 2587 without a swab date, 116,794 with non-mRNA vaccination, and
252,630 with a reinfection that occurred within 90 days since the previous infection. Hence,
a total of 905,829 COVID-19 cases were included in our study (Figure 1).
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Figure 1. Flowchart representing the Sicilian cohort’s selection process.

The incidence of reinfection was 4.3% (n = 39,301) during the entire study period.
The highest percentage of the first SARS-CoV-2 infection was observed in January 2022
(21.4%), whereas the highest percentage of reinfection was documented in July 2022 (32.6%)
(Table 1).

Table 1. Proportion of patients with SARS-CoV-2 reinfection.

Months Overall Registered COVID-19 Cases Proportion of Reinfections

n % of Infections on the
Entire Period n % of Infections on the

Entire Period

2020
February 8 0.00% 0 0

March 1583 0.17% 0 0
April 925 0.10% 0 0
May 176 0.02% 0 0
June 58 0.01% 0 0
July 185 0.02% 0 0

August 816 0.09% 0 0
September 2417 0.27% 0 0

October 14,160 1.56% 0 0
November 36,648 4.05% 0 0
December 23,890 2.64% 0 0

Subtotal 80,866
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Table 1. Cont.

Months Overall Registered COVID-19 Cases Proportion of Reinfections

n % of Infections on the
Entire Period n % of Infections on the

Entire Period

2021
January 34,206 3.78% 3 0.01%

February 12,107 1.34% 2 0.01%
March 18,223 2.01% 2 0.01%
April 26,072 2.88% 8 0.02%
May 11,543 1.27% 0 0.00%
June 3788 0.42% 4 0.01%
July 8813 0.97% 52 0.13%

August 25,753 2.84% 117 0.30%
September 14,313 1.58% 84 0.21%

October 6826 0.75% 47 0.12%
November 11,025 1.22% 53 0.13%
December 51,515 5.69% 778 1.98%

Subtotal 224,184 1150

2022
January 193,882 21.40% 4532 11.53%

February 106,833 11.79% 3480 8.85%
March 139,244 15.37% 4367 11.11%
April 99,188 10.95% 3248 8.26%
May 57,350 6.33% 2287 5.82%
June 4282 * 0.47% * 5028 12.79%
July * * 12,798 32.56%

August * * 2411 6.13%
Subtotal 600,779 38,151

TOTAL 905,829 100,00% 39,301 4,34%

* The data regarding each first SARS-CoV-2 infection that occurred after 11 June 2022 are not included in the
analysis. This is because the inclusion criteria specified a minimum follow-up period of 90 days from the date of
the primary infection.

Most of the study population consisted of women (55.2%) and people aged 40 to 49
(19.5%). Only 2.9% of the subjects were hospitalized. Regarding the vaccination cycle,
18.7% were not vaccinated at all, 8.5% received only one dose, 39.1% received the primary
full vaccination cycle, and 33.6% received the booster dose. Females were at higher risk of
reinfections than males (4.7% vs. 3.9%). Furthermore, people aged ≤59 years old showed a
higher risk of reinfection (≥4.3%) compared to older people, as well as hospitalized (5.5%)
compared to non-hospitalized patients (4.3%).

Furthermore, those who were fully vaccinated (3.8%) and boosted (1.6%) showed the
lowest risk of reinfection (Table 2).

As reported in Figure 2, the Cox proportional hazard analysis showed that the risk of
reinfection dropped with the increase in the number of vaccine doses. Indeed, one dose
of vaccine provided a certain degree of protection against reinfection with SARS-CoV-2
compared to unvaccinated people (adj-HR = 0.92, 95% CI = 0.89–0.95). Furthermore, the
hazard ratios of subjects with a full vaccination cycle (adj-HR = 0.43, 95% CI = 0.42–0.44)
or with a booster vaccine (adj-HR = 0.41, 95% CI = 0.39–0.42) showed an even lower risk
of reinfection compared to unvaccinated subjects. Males had a lower risk of SARS-CoV-
2 reinfection than females (adj-HR = 0.75, 95% CI = 0.73–0.76). Individuals aged 30–39
or 40–49 were at higher risk of reinfections compared to subjects aged 18–29 years old
(HR = 1.25, 95% CI = 1.21–1.29, HR = 1.16, 95% CI = 1.13–1.20, respectively). In contrast,
subjects aged 60–69, 70–79, and 80+ were significantly protected from reinfections compared
to people aged 18–29 years old (p < 0.001). Moreover, the severity of the first infection
seemed to reduce the risk of SARS-CoV-2 reinfection (HR = 0.78, 95% CI = 0.74–0.82).
Regarding the variants, compared to the wild type, there was a significantly higher risk of
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reinfection during wild-type–Alpha (HR = 1.35, 95% CI = 1.31–1.39), Delta (HR = 3.42, 95%
CI = 3.29–3.56), Delta–Omicron (HR = 3.61, 95% CI = 3.43–3.80), and Omicron (HR = 3.42,
95% CI = 3.27–3.58) dominance/co-dominance waves (Figure 2).
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Figure 2. Forest plot of Hazard ratios (HR) according to the multivariable Cox regression analysis.
HRs and 95% CIs are estimated for each of the categories related to the variable specified in the
homonymous column. The first category for each variable is used to establish the reference category,
which has per definition an HR = 1.00 and a 95% CI = 1.00–1.00. In the multivariable model, HRs and
95% CIs are adjusted for all other variables that are taken into account.

Table 2. Demographic and clinical characteristics of the Sicilian cohort by reinfection incidence.

Reinfection Incidence
Total No Yes p-Value

n = 905,829
(% by Column)

n = 866,528
(% by Row)

n = 39,301
(% by Row)

Sex
Female 500,154 (55.2%) 476,766 (95.3%) 23,388 (4.7%)

<0.001Male 405,675 (44.8%) 389,762 (96.1%) 15,913 (3.9%)

Age
18–29 175,388 (19.4%) 167,117 (95.3%) 8271 (4.7%)

<0.001

30–39 166,005 (18.3%) 157,028 (94.6%) 8977 (5.4%)
40–49 176,819 (19.5%) 168,207 (95.1%) 8612 (4.9%)
50–59 159,127 (17.6%) 152,294 (95.7%) 6833 (4.3%)
60–69 106,029 (11.7%) 102,295 (96.5%) 3734 (3.5%)
70–79 67,567 (7.5%) 65,885 (97.5%) 1682 (2.5%)
80+ 54,894 (6.1%) 53,703 (97.8%) 1191 (2.2%)
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Table 2. Cont.

Reinfection Incidence
Total No Yes p-Value

n = 905,829
(% by Column)

n = 866,528
(% by Row)

n = 39,301
(% by Row)

Hospitalization
No 879,253 (97.1%) 841,414 (95.7%) 37,839 (4.3%)

<0.001Yes 26,576 (2.9%) 25,115 (94.5%) 1461 (5.5%)

Vaccination status
Unvaccinated 169,625 (18.7%) 157,852 (93.1%) 11,773 (6.9%)

<0.001
Incomplete vaccination 77,098 (8.5%) 67,581 (87.7%) 9517 (12.3%)
Full vaccination cycle 354,078 (39.1%) 340,943 (96.2%) 13,135 (3.8%)

Boosted 305,028 (33.7%) 300,152 (98.4%) 4876 (1.6%)

Variant dominance
Wild type 102,924 (11.4%) 102,921 (100%) 3 (0%)

<0.001
Wild-type–Alpha 85,077 (9.4%) 85,056 (100%) 21 (0%)

Delta 72,238 (8%) 71,853 (99.5%) 385 (0.5%)
Delta–Omicron 106,443 (11.8%) 104,453 (98.1%) 1990 (1.9%)

Omicron 539,147 (59.5%) 502,245 (93.1%) 36,902 (6.9%)

4. Discussion

In the challenging scenario of the SARS-CoV-2 pandemic, the purpose of this study was
to determine the frequency of reinfection episodes among the vaccinated and unvaccinated
Sicilian inhabitants, as well as to identify any characteristics that may have determined
an increase or decrease in the risk of reinfection. The main finding of the study was the
lowest risk of reinfection for fully and boosted mRNA-vaccinated people. Furthermore,
it was also observed that males, people aged more than 30 years old, people with a more
severe first infection, and people with wild-type variant infections were at lower risk of
reinfections from SARS-CoV-2. This retrospective cohort study allowed us to investigate
a diverse population across various age groups residing within the same region. This
approach provided an extensive insight into the phenomenon of SARS-CoV-2 reinfections,
enabling a robust analysis of the factors and patterns associated with such occurrences. The
length of the study was also noteworthy, with a maximum observation time of 928 days. In
addition to providing robust confirmations of prior studies on SARS-CoV-2 reinfections,
the study results offer significant additional information.

Vaccination is still being confirmed as a public health strategy for reducing the risk of
reinfection in a community. In line with prior research, it is possible to recognize the rising
protection from the reinfection event as a function of the number of vaccination doses, with
a gradually lower risk rate than in unvaccinated individuals, as shown by the results of
this study. Hence, hybrid immunization exhibits greater efficacy than natural immunity
itself. Cavanaugh et al. [30] observed that, in the Kentucky resident population, the risk of
reinfection was 2.34 times higher among individuals who did not receive any vaccine dose
(OR: 2.34, 95% CI: 1.58–3.47), without any statistically significant difference between fully
and partially vaccinated patients (OR: 1.56, 95% CI: 0.81–3.0). More recently, Hammerman
et al. [31] found that reinfection occurred in 354 of the 83,356 vaccinated patients and in
2168 of the 65,678 unvaccinated subjects (2.46 cases versus 10.21 cases per 100,000 persons
per day). Along with prior population-based studies, but with greater robustness and
stratification, our data confirm the need to support COVID-19 vaccination programs given
the lower risk of second infection among those who received three or more doses [32].

The female population was shown to be more susceptible to reinfection than the
male counterpart, with a higher risk of reinfection. Bechmann et al. [33] mention the
shift in the M:F ratio between infection and reinfection rates. In fact, whereas primary
infections are more prevalent among men, reinfections are more frequent among women.
According to the meta-analysis conducted by Flacco et al. [23], the reinfection rate among
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women is 0.79%, whereas the same rate among men is 0.55%. When analyzing the Ligurian
population (North-Western Italy), Piazza et al. [34] found that females have a 17% higher
risk of reinfection than males (OR: 1.17, 95% CI: 1.13–1.21, p < 0.0001); similarly, in the
Abruzzo region (Central Italy), it was found that women have a 32% higher risk than men
of contracting a second infection (adj-HR: 1.32, 95% CI: 1.14–1.53). The causes of this shift
are poorly understood, but hypotheses can be attempted. Although unexpected, it has
been postulated that the increased likelihood of reinfection in women may be attributable
to behavioral risk factors, different perceptions of COVID-19 disease, or different working
conditions. In fact, women would be more exposed than men to occupational activities
involving close contact with users/patients, such as in schools or hospitals [35–39].

Individuals between the ages of 30 and 49 were shown to be the most susceptible to
reinfection, whereas older age groups were found to be more protected, with a gradual
risk decline since the age of 60. In this regard, it is observed that in the Abruzzo pop-
ulation, people below 60’s are at a greater risk than those over sixty (adj-HR30–59: 2.14,
95% CI: 1.61–2.86; adj-HR0–29: 2.00, 95% CI: 1.53–2.60, with 60+ subjects as the reference
group) [25]. The different age stratifications made it difficult to compare the younger age
groups. Similarly, Jang et al. [40] demonstrated that in South Korea, taking as reference
subjects between 40 and 49 years, the most at-risk groups are those 18–29 years old (OR:
1.38, 95% CI: 1.34–1.42, p < 0.001) and 30–39 years old (OR: 1.19, 95% CI: 1.16–1.23, p < 0.001);
at the same time, those in their fifties and sixties have a statistically significantly lower
risk of contracting a second infection (OR50–59: 0.84, 95% CI: 0.80–0.87; OR60–74: 0.86, 95%
CI: 0. 83–0.89). It can be expected in older subjects to adopt better individual protective
measures, such as an increase in social distance, an increase in the usage of masks, and
other precautions [41].

Similarly, the results pertaining to hospitalization during the primary infection suggest
that the lower risk of reinfection in previously hospitalized people is likely linked to a
change in the habits and lifestyles of those with a previous severe clinical outcome.

The wide-ranging observation period allowed us to assess the effects of the spread of
SARS-CoV-2 variants on reinfection frequency. This study strongly correlates reinfections
with the Omicron variant: Of the 39,301 reinfection events, 36,902 (93.9%) are attributable
with almost absolute certainty to the Omicron subvariants, while 1990 (5.06%) are uncer-
tainly attributable as they occurred during the period of co-dominance between Delta
and Omicron. According to our knowledge, this is one of the first studies to analyze
this aspect of reinfection using such comprehensive data. In fact, some researchers have
revealed that the Omicron strain may contribute much more to the rise in reinfection
rates. Özüdoğru et al. [42], for instance, observed that the Omicron variant accounted for a
reinfection frequency around 30 times higher than the Alpha variant and 10 folds higher
than the Delta strain. In addition, our Cox multivariable regression model revealed that the
probability of reinfection was at least 200% higher during the Delta, Delta-Omicron, and
Omicron periods (HR > 3.40 for all times indicated, p < 0.001). Using the first pandemic
wave as a reference, a study conducted in South Africa revealed a similar hazard risk of
1.75 (95% CI: 1.48–2.1) [43].

Despite the numerous significant results, the present study could suffer from some
limitations. First, to prevent the occurrence of misclassification bias, information regarding
the clinical status of participants who tested positive for SARS-CoV-2 was excluded. Un-
fortunately, the assessment of each record referring to the severity of the symptoms was
managed by broad groups of healthcare professionals possessing varying levels of clinical
expertise, and, thus, the data might have been misclassified. Regrettably, our decision to
exclude data inherent to the clinical status of each participant prevented us from confirming
what other studies have reported, namely that patients who experience asymptomatic or
mild symptoms during their first COVID-19 infection have a higher likelihood of reinfec-
tion than those who present with a symptomatic disease [33,44,45]. Second, there was no
information regarding the health status of any individual. This prevented us from assessing
comorbidities, immunodeficiency disorders, and immunosuppressive therapies. It was
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not possible, for instance, to determine whether and how glucocorticoid treatment, which
is beneficial against some of the most severe stages of COVID-19 [46], interfered with the
development of a robust immune response over time. In addition, we were unable to
evaluate lifestyle risk variables, including lack of use of personal protective equipment,
promiscuity, and smoking and alcohol consumption. Without comorbidity data, it was
impossible to correlate reinfection rates to the immunocompetence or other diseases of
each participant. A further possible limitation of this research lies in the current flaws
of surveillance systems. It is, in fact, useful to consider that the surveillance methods
employed throughout the COVID-19 pandemic were based on the information mainly
provided by symptomatic subjects or their close contacts to the competent authorities.
The likely underreporting of infections and reinfections, especially at the beginning of the
pandemics (wild-type and wild-type–Alpha periods), could be responsible for the sample
size heterogeneity of this study. Undoubtedly, this method could lead to under-notification,
especially in asymptomatic cases who were unable to report their condition due to the
absence of symptoms or clinical signs of SARS-CoV-2 infection. It is crucial to highlight that
a certain number of cases, particularly those who were asymptomatic, are under-reported
in both the cohort of individuals who have had only one SARS-CoV-2 infection and among
those who have experienced a reinfection. Consequently, considering the characteristics of
the study and the fact that it is a population study, the proportions of reinfections should
be considered roughly reliable and consistent.

Moreover, given the design of this study, it was not possible to perform a genomic
evaluation of each nasopharyngeal swab sample; hence, the attribution of each case to a
specific variant has been epidemiological-based rather than molecular-based. Since cases
of reinfection confirmed with genome sequencing have been documented at an interval
period ranging from 19 days [22] to 142 days [15], this absence led us to adhere to the
definition postulated by the CDC and, consequently, to use a cut-off of 90 days, which may
have underestimated the actual number of reinfections.

5. Conclusions

The findings of this study offer a sound basis to comprehend the reinfection phe-
nomenon in Sicily, leading to the analysis of some important determinants of reinfection
and emphasizing the most urgent issues that should be addressed through specific policies.

In detail, it emerged that there is a significant decrease in the risk of reinfection
following vaccination, which has been and remains one of the most important tools to
face SARS-CoV-2 infections. Those who received two or three mRNA vaccine doses are
decisively better protected than unvaccinated subjects and those who received just one
vaccine shot.

Moreover, we found that female subjects are more susceptible to SARS-CoV-2 rein-
fection; age groups with the highest risk of reinfection were 30–39 years and 40–49 years,
suggesting that social determinants of health play a significant role; similarly, individuals
hospitalized during the primary infection were at a lower risk of reinfection, and reinfection
episodes have increased significantly over time, particularly with the spread of new, highly
transmissible variants, with the Omicron variant reaching its peak.

In light of this, it is essential that each relevant preventative action be carried out. These
actions should include encouraging yearly COVID-19 vaccination, preferably in conjunction
with seasonal influenza vaccination, and recommending the adoption of personal protective
measures, especially for those population subgroups that are most at risk.
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