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ABSTRACT  

Introduction: In Italy, approximately 80.5% of the population has completed the primary anti-

COVID vaccination cycle with approximately 141 million doses administered. With the 

introduction of new measures to counter the spread of COVID-19, including compulsory 

vaccination for certain categories of people, the population expressed fears about the safety and 

adverse effects of SARS-CoV-2 vaccines. Several factors, such as gender and age, could have 

influenced the outcomes associated with the vaccine. Our single-centre work seeks to provide such 

evidence with respect to Pfizer/BioNTech's BNT162b2 (Comirnaty) and AstraZeneca's AZD1222 

(Vaxzevria) vaccines. 

Materials and Methods: Single-centre descriptive study carried out on a sample of subjects who 

underwent anti-COVID vaccination at the 'San Giovanni di Dio e Ruggi d'Aragona' AOU 

vaccination centre in Salerno. Patients who reported a suspected adverse reaction after receiving a 

dose of vaccine were included in the study. The regional vaccine platform SORESA and the 

VigiFarmaco portal were used to collect the data. 

Results: During the period covered by the study, 126,928 doses of SARS-CoV-2 vaccine were 

administered. The Pfizer-BioNTech vaccine group comprised 124,138 administrations. The 

AstraZeneca vaccine group consisted of 2,790 administrations. 287 post-vaccination adverse 

reaction reports entered in the National Pharmacovigilance Network were considered. In most of the 

reactions reported, for both vaccines considered, the symptomatology was attributable to local 

reactions at the injection site. At the systemic level, however, we noted the prevalence of non-

specific events such as fever, headache and diffuse arthromyalgia.  

Conclusions: Based on our results and comparison with the literature, the data collected on the 

vaccines considered in the study suggest a favourable safety profile for their large-scale use. The 

rate of minor adverse events turned out to be low, with similarly reassuring data compared to 

serious adverse events, such as not to justify hesitation towards vaccination for COVID-19 disease 
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control. 
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INTRODUCTION 

Pathogenic viral outbreaks and complex interactions with humans and animals have, over the 

centuries, caused the transmission of viruses between different species (jumping), posing a great 

threat to human health and safety[1-3]. Globalisation has increasingly favoured pathogenic 

transmission between continents, causing different pandemics, in particular viral pandemics[4]. A 

new public health crisis that threatened the world in 2019 was the spread of the new coronavirus 

(2019-nCoV) or severe acute respiratory syndrome coronavirus 2 (SARS-CoV-2) declared a 

pandemic by the World Health Organisation (WHO) in March 2020[5]. The rapid spread of the 

COVID-19 disease has focused researchers' attention on the repurposing of existing approved drugs 

that inhibit viral entry, endocytosis, genome assembly, transmission and replication[6]. Most of the 

available information has been obtained through studies on other members of this family (SARS 

and MERS)[7]. Many researchers are currently working on the development of various types of 

specific drugs to treat this disease worldwide[8, 9]. Therefore, the current treatment given to 

COVID-19 patients is only based on their symptoms[10, 11]. Exposure to a pathogen such as 

SARS-CoV-2 generates an antibody response that changes over time and in different individuals 

(antibody kinetics)[12, 13]. It is believed that the limited pre-existing natural immunity to this virus 

was responsible for the explosive increase in cases[14, 15]. A previous infection, on the other hand, 

could play a key role in ensuring protection against new infections, and the literature can provide 

evidence of such protective correlations through longitudinal cohort studies[16-19]. In the absence 

of specific drugs, only global vaccination has made it possible to contain the spread of the virus, 

reducing the number of serious clinical cases and hospitalisations[20-22]. In December 2020, the 

first vaccines against COVID-19 developed with different technologies received Emergency Use 

Authorisation (EUA) from the US Food and Drug Administration (FDA). Subsequently, globally, 

they were licensed in 117 countries in North and South America, the United Kingdom, Europe, 

Africa, Asia and Oceania[23, 24]. 



                                                                                                                      2023, Volume 2, Nr 3 pp 36-61 

 

 

Single-centre descriptive study of adverse events reported after anti-COVID vaccination                                              40 

 

In Italy, mRNA vaccines and the adenovirus vaccine AZD1222 have been widely administered. 

Time saving during the development of COVID-19 vaccines was achieved through unprecedented 

levels of public financial support, increased tolerance for risky investments in technology and 

process, and studies on mRNA transport methodology[25-27]. The Italian Medicines Agency 

defines pharmacovigilance and vaccine vigilance as "a complex set of activities aimed at 

continuously assessing all information relating to the safety of medicinal products and ensuring that 

the benefit/risk (B/R) ratio remains favourable over time." Our country has a pharmacovigilance 

system that, for many years now, has devoted special attention and a special organisational structure 

precisely to monitoring what happens after a vaccine is administered. It is an open, dynamic system 

to which everyone (health professionals, patients, parents, citizens) can send their reports 

contributing to the monitoring of the safe use of vaccines and medicines in general. Furthermore, 

the system has full transparency and offers access to aggregated data, which can be queried on the 

AIFA website. The National Pharmacovigilance Network (NFP) suddenly came into the spotlight 

when several new vaccines received emergency authorisation and were launched on a large scale at 

the end of 2020. Vaccines have undergone rigorous clinical testing and evaluation by the authorities, 

but with the use of new technologies [28] and rapid, large-scale administration of vaccines, the 

importance of a well-functioning international system of post-marketing safety surveillance has 

been emphasised[29, 30]. The surveillance of vaccine safety and the collection of reports on 

suspected adverse events after immunisation (AEFI) [31] is the responsibility of national vaccine 

regulatory systems, including national regulatory authorities (NRAs) and national immunisation 

programmes (NIPs). Passive surveillance, defined as the collection and analysis of unsolicited 

reports of suspected adverse events in the form of individual case safety reports (ICSRs) that are 

sent to a central database or a health authority, is the basis of safety surveillance for immunisation 

programmes, in order to identify rare events, evaluate clusters of reports and detect safety signals 

for further and subsequent studies [32, 33]. Although the identification and quantification of adverse 
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events related to anti-COVID vaccination is not always easy to understand, especially in such a 

broad context as a pandemic, the analysis of the available data can be an important moment for risk 

estimation and subsequent safety assessments[34-36]. 

This paper describes reports of reactions that were observed after administration of the COVID 

vaccine. Investigating the meaning and causes of these reactions is the task of pharmacovigilance. 

Investigating every event that appears after a vaccination serves to gather as much information as 

possible and increase the possibility of identifying truly suspicious events whose nature is important 

to understand, or which have never been observed before, with the aim of ascertaining whether 

there is a causal link with the vaccination. In this way, regulatory authorities such as AIFA can 

verify the safety of vaccines in the real world, confirming what has been observed in pre-

authorisation studies and possibly identifying new potential adverse reactions, especially if they are 

rare (1 in 10,000) and very rare (less than 1 in 10,000). A large number of reports, therefore, does 

not imply that the vaccine is more dangerous, but is an indication of the high capacity of the 

pharmacovigilance system to monitor safety. 

The anti-Sars-CoV-2 vaccination campaign, which started on 27 December 2020, saw the 

participation of the 'San Giovanni di Dio e Ruggi d'Aragona' AOU of Salerno in 'Vaccine Day', the 

symbolic start date of the vaccination campaign in Italy and across Europe. In what was analysed by 

this work, in order to make this event - historic for all healthcare worldwide - possible, an 

organisational and coordination process was implemented that ensured high daily vaccination 

numbers and minimal risks for users, in full compliance with the quality standards of Public Health. 

Several factors, such as gender and age, may have influenced the clinical outcomes associated with 

the vaccine[37]. To date, in Italy, about 80.5% (48 million subjects) of the population have 

completed the COVID-19 primary vaccination cycle with about 141 million doses administered. 

This followed the introduction of new measures to combat the spread of COVID-19, including the 

compulsory vaccination of certain categories of persons[38].  
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MATERIAL AND METHODS 

Study design 

In this paper, we will provide a surveillance report on vaccines administered at the 'San Giovanni di 

Dio e Ruggi d'Aragona' University Hospital (AOU 'Ruggi') in Salerno with respect to specific 

targets: 

1. to conduct a descriptive observational study of subjects undergoing vaccination with 

Pfizer/BioNTech's BNT162b2 (Comirnaty) and AstraZeneca's AZD1222 (Vaxzevria) between 

27 December 2020 and 30 November 2021 

2. to conduct a descriptive analysis of all reports of suspected adverse drug reactions attributed to 

COVID-19 vaccination (Adverse Events and Severe Adverse Events Following Immunisation, 

AEFI and sAEFI), collected through the AIFA form and/or the VigiFarmaco system of the 

Italian Drug Agency (severity, concomitant use of drugs, outcome) 

3. to assess the role and statistical association between reported reactions and previously 

identified variables (age, gender, dose). 

 

Participants 

The descriptive observational study was carried out on a sample of subjects who received the 

vaccine at the 'San Giovanni di Dio e Ruggi d'Aragona' AOU vaccination centre in Salerno in the 

period between 27 December 2020 and 30 November 2021. Patients who reported a suspected 

adverse reaction after receiving a dose of vaccine were included in the study. 

 

Sample Size 

The sample size was evaluated using the GPower software version 3.1.9.7[39]. Power analysis was 

conducted for a two-tailed t-test, with an effect size = 0.50, a probability of type I error = 0.05, a 

test power = 0.95 and a sample size ratio of 1:1. The sample size for group 1 is 105 and for group 2 
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it is 105 for a total of 210 items. For the goodness-of-fit χ2 test, with an effect size = 0.3, a 

probability of the type 1 error = 0.05, a power of the test = 0.95 and GdL = 1, the sample size for 

the group is 143 (172 with 2 degrees of tolerance). 

 

Data collection 

For the vaccination population, data were obtained from the SINFONIA platform (Sistema 

Informativo Sanità Campania) and the VigiFarmaco portal for adverse event reporting. They were 

collected anonymously, formatted, narrowed down to the vaccines of interest for this study and 

entered into a database using Microsoft Corporation Excel software. 

 

Data analysis 

The collected data were processed with SPSS ® (Statistical Package for Social Science - Chicago, 

IL, USA) statistical software for Windows, version 26.0. A descriptive analysis of the general 

characteristics of the study population was performed, using absolute frequencies and percentages. 

Data were stratified by age group, gender and period of administration. For continuous variables, 

results were expressed as mean ± standard deviation (SD), and as median and Interquartile range 

(RIQ) for numeric variables. Paired and unpaired data were analysed using Student's t-test. The 

Kolmogorov-Smirnov test, which is more appropriate when the sample size is >50, was used to 

check normality. The Q-Q diagram and the values of skewness and kurtosis were also evaluated. 

The categorical variables were summarised using frequencies and percentages, and we used the chi-

square (χ2) test to compare the categorical variables between the groups.  

The Phi coefficient was used to measure the strength of association between the dichotomous 

variables, while Pearson's linear correlation coefficient was used to assess the degree of relationship 

between the variables age and severity.  

All tests with p-value (p) < 0.05 were considered statistically significant. 
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Ethical consideration 

Due to the nature of this study, no formal approval to the relevant Ethics Committee was required. 

The study was conducted in accordance with the principles of the Declaration of Helsinki. The data 

were extracted from databases for which the processing information had been signed in advance and 

analysed for the time strictly necessary to achieve the purposes for which they were collected, in 

compliance with the Regulation (EU) 2016/679 (GDPR) on privacy and guarantee of anonymity. 

Authorisation for their use was provided by the Corporate Privacy Officer and the legal 

representative of the organisation. 

 

RESULTS 

During the period covered by the study, 126,928 doses of SARS-CoV-2 vaccine were administered. 

Those who had already received the first dose went to the centre for the administration of the 

second dose of vaccine. Some of them also received the third dose.  

In Table 1, the general trend of the Vaccination Centre is shown, while in Table 2, the trend per 

macro area (Vaccination Type and Dose) is shown. 

 

Vaccination Centre 

Performance 
First Second Third Grand total 

F 33,563 31,140 1,321 66,024 

AstraZeneca 713 467  1,180 

PF/BT 32,850 30,673 1,321 64,844 

M 30,886 28,596 1,422 60,904 

AstraZeneca 924 686  1,610 

PF/BT 29,962 27,910 1,422 59,294 

Total 64,449 59,736 2,743 126,928 

Table 1. General performance of the Vaccination Centre 

 



                                                                                                                      2023, Volume 2, Nr 3 pp 36-61 

 

 

Single-centre descriptive study of adverse events reported after anti-COVID vaccination                                              45 

 

 

Vaccinated categories First Second Third Grand total 

Health personnel         

Health or Social Care Staff 8,628 8,121 1,960 18,709 

Non-Healthcare Staff 366 348 3 717 

Other operators 2,662 2,599 164 5,425 

High frailty         

Frail 10,678 10,054 409 21,141 

Disabled persons Law 104/92 

Article 3(3) 614 567 3 1,184 

Cohabitant - Caregiver 973 921 0 1,894 

Age         

Group Over 80 6,413 6,297 174 12,884 

Group 70-79 1,795 1,637 7 3,439 

Group 60-69 5,826  5,378 0 11,206 

Group 50-59 6,023 5,435 2 11,460 

Group 40-49 3,497 3,100 0 6,597 

Dynamic section 13,773 12,272 8 26,053 

Professional activities         

Production activity 33 29 0 62 

Police 7 5 0 12 

Municipality 3 3 0 6 

Head Teacher 1 1 1 3 

Lecturer 86 101 6 193 

Coast Guard 1 0 0 1 

Guardia di Finanza (Italian Financial 

Police) 6 4 0 10 

Graduates 74 66 0 140 

Guest 4 4 0 8 

ATA staff 20 17 3 40 

State Police 13 8 0 21 

Penitentiary Police 11 6 0 17 

Prefecture 9 8 0 17 

Civil Defence 67 56 1 124 

Public Utilities - Tourism Operators 983 915 0 1898 

Public Utilities - Transport Staff 13 11 0 24 

University 1,864 1,768 2 3,634 

Fire Brigade 4 5 0 9 

Total 64,449 59,736 2,743 126,928 

Table 2. Performance by macro area of the Vaccination Centre, with order of priority of categories 

 

A proportion of the vaccinated subjects (404) switched from AstraZeneca to Pfizer-BioNTech due to 
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changes in the Italian Regulatory Authority's declarations [40] or because they had suffered 

increased D-dimer levels [41]after the first AZD dose. 

The Pfizer-BioNTech vaccine group (BNT) comprised 124,138 administrations (47.8% men and 

52.2% women) with a mean age of 49.11±20.94 years (range: 12-101) and a median age of 51 years 

(RIQ: 31-64).  

The distribution is superimposable between first dose (50.6%) and second dose (47.2%). Only 2.2% 

of the subjects received the third dose.  

 

 

Figure 1. Age distribution BNT Group 

 

The AstraZeneca vaccine group (AZD) consisted of 2,790 administrations (57.7% men and 42.3% 

women), with a mean age of 47.46±11.77 (range: 18-76 years) and a median age of 49 years (RIQ: 

38-57). 58.7% of the sample received the first dose and 41.3% the second dose. 
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Figure 2. Age distribution AZD Group 

 

The enrolled population was stratified by age decades. The Pfizer-BioNTech group consisted 

predominantly (18.9%) of individuals aged between 60 and 69 years (Figure 3), whereas the 

AstraZeneca group comprised more people (23.1%) aged between 40 and 49 years (Figure 4). In 

particular, several subjects were unable to receive AstraZeneca mainly due to thrombotic risk (e.g. 

high D-dimer value, coagulation impairment, etc.) and age limitation (initially subjects over 18 

years of age were eligible and later over 60 years of age), according to the recommendations in 

force in Italy. Our study therefore examined the AEFIs and sAEFIs attributed to the SARS-CoV-2 

vaccination and recorded by the nursing staff or pharmacists responsible for vaccine preparation 

and pharmacovigilance at the AOU 'San Giovanni di Dio e Ruggi d'Aragona' Vaccine Centre. 

At the time of its closure on 30 November 2021, we verified that 287 post-vaccination adverse 

reaction reports had been entered into the National Pharmacovigilance Network. The data show that 

the percentage of reported sAEFIs are significantly lower than the risks related to COVID-19 (data 

from the COVID-19 Integrated Surveillance in Italy). 
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Figure 3. Distribution by age group BNT Group 

 

 

Figure 4. Age distribution AZD Group 

 

Most of the reported adverse events were classified as non-serious (90.9%) and to a lesser extent as 
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serious (9.1%); in most cases, the outcome was complete resolution or improvement of symptoms. 

The distribution of reports per type of vaccine follows the distribution of administrations (92% for 

Pfizer-BioNTech and 8% for AstraZeneca).  

The average age of persons reporting a suspected adverse event was 62±22.21 years (range: 15-99). 

As already observed in the National Surveillance Reports on anti-COVID-19 vaccines, also in what 

was analysed by this work, the reporting rates for the 2nd dose are lower than for the 1st dose and 

significantly lower for the 3rd dose. Although these are not absolute incidence rates, the data 

indicate an overall absence of significant sAEFI events such as to be an alert for regulators to 

serious safety issues with administered vaccines. On the other hand, in contrast to the overlapping 

exposure between the genders (52% of doses administered in females and 48% in males), one can 

note the asymmetric distribution of reports with respect to gender, with 71.1% of reports concerning 

women and 27.9% concerning men, regardless of the vaccine and the dose administered. 

In our statistical analysis, in order to determine whether there were age differences between those 

who reported a post-vaccination adverse reaction, we performed an independent samples t-test.  

To test for normality, we used the Kolmogorov-Smirnov test with Lilliefors correction, which was 

non-significant for both men (p = 0.071) and women (p = 0.058). Visual inspection of the Q-Q plot 

shows that age is normally distributed, with a skewness of -0.445 (ES = 0.271, | z | = 1.64) and 

kurtosis of -0.634 (ES = 0.535) for men and a skewness of 0.006 (ES = 0.171, | z | = 0.035) and 

kurtosis -0.902 (ES = 0.341) for women[42-43]. Having ascertained the normality of the sample 

distribution, we evaluated the hypothesis of equality of variance by means of Levene's test. This 

turns out to be statistically non-significant (F = 0.255, p = 0.614) and it is therefore possible to use 

the assumption of homogeneous variance of the age of males and females.  

The results suggest that the difference in mean age between the two groups is not significantly 

different (t(279) = 1.769, p = 0.078). We then looked at whether the 287 subjects in our sample 

were as likely as the Italian population to have non-serious (81.8%) or serious (18.1%) 
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reactions[44].  

We conducted a χ2 test for goodness of fit against the theoretical distribution model. In this case, the 

results obtained suggest that the two categories do not distribute themselves according to the 

expected probability (χ2(1) = 15.88, p < 0.001). In particular, in our reference sample, non-serious 

reactions are more frequent (90.9%) than serious reactions (9.1%). We then conducted a χ2 test to 

test whether men and women were equally likely to have non-serious or serious reactions. The test 

results suggest that men and women were equally distributed within the two categories of the 

severity status variable (χ2(1) = 2.83, Phi = -0.100, p = 0.093). In other words, there is no evidence 

of linear dependence between gender and the occurrence of a serious adverse reaction, with a small 

linkage effect between the two variables, as suggested by the value close to 0 for the Phi coefficient. 

We also conducted a χ2 test to test whether there was a relationship between the number of doses 

received and the occurrence of a severe reaction. These results also suggest that the groups are 

equally distributed within the two categories of the severity status variable (χ2(2)= 0.418, p = 0.811, 

V = 0.038). In other words, dose and severity of the reaction are independent in distribution. 

Finally, Pearson's linear correlation coefficient was calculated to investigate the correlation between 

the variables age and severity considering the reported adverse reaction (r = -0.279, p = 0.01).  

The results suggest that as age decreases, there is a weak correlation with the presentation of a 

severe reaction. In this analysis, the source variable (severity) was coded into a nominal 

dichotomous qualitative variable with value 0 (no severe reaction) and 1 (severe reaction).  

Below are some of the reactions detected and their incidence in relation to the total number of 

detections (Figure 5). 

Figure 6 shows some detected reactions and their incidence for the Pfizer-BioNTech vaccine and 

Figure 7 for AstraZeneca. 
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Figure 5. All types of adverse events observed on our sample. 

 

 

Figure 6. All types of adverse events observed by Comirnaty vaccine. 
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Figure 7. All types of adverse events observed by Vaxzevria vaccine. 

 

Finally, Figure 8 shows the reports of sAEFI aggregated by symptomatology. It can be noted that,  

 

Figure 8.  All types of severe adverse events observed. 
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Figure 8 shows the reports of severe AEFIs aggregated by symptomatology. It can be seen that, in 

addition to overlapping with the AEFIs in terms of typology, they are characterised by events 

attributable to general pathologies. For all reported sAEFIs, the outcome was improvement of 

symptoms. 

 

DISCUSSIONS 

Our study examined AEFIs and sAEFIs spontaneously reported at the AOU 'San Giovanni di Dio e 

Ruggi d'Aragona' in Salerno through the AIFA pharmacovigilance system and attributed to anti-

COVID vaccination. Our data, although related to a small sample, demonstrate the few reports of 

serious reactions and the low risk of outcomes when compared to historical pandemic data and in 

line with national data. In contrast to an overlapping exposure between the sexes with respect to 

total administrations, AEFIs were predominantly reported in the female sex (71%). The percentage 

of sAEFI is almost overlapping between the sexes, with a prevalence for Pfizer-BioNTech's 

Comirnaty vaccine (78%) at the first dose (77%). In most of the AEFIs reported, for both vaccines 

considered, the symptomatology was attributable to local reactions at the injection site (e.g. pain, 

swelling, redness). At the systemic level, however, we noted the prevalence of non-specific events 

such as fever, headache and diffuse arthromyalgia. The same applies to reactions reported as 

serious; the latter, identified as such due to the prolonged observation period at the vaccination 

centre, in rare cases led to the hospitalisation of those involved. All these reports resulted in an 

improvement in symptoms. In line with the literature, our study showed that the onset of AEFI can 

be influenced by gender. This could be related to the opposite role of sex hormones [42] as well as 

pharmacokinetic parameters that may differ between males and females [43]. 

Disease control efforts by health authorities should seriously consider the relationship between the 

risks involved in immunising the population versus the benefits against the disease[45]. While there 

is no general acceptable risk threshold, the number of deaths worldwide from COVID-19, the risk 
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of collapse of health systems, shutdowns and damage to economies, should lead epidemiologists, 

health organisations and governments to set this threshold as soon as possible.  

 

CONCLUSIONS 

Based on our results and the comparison with the literature[46, 47], both vaccines showed a 

favourable safety profile, with reassuring data that does not justify hesitation towards vaccination 

for COVID-19 disease control[48-50]. We therefore highlighted the few differences in the incidence 

and type of AEFI and sAEFI associated with Pfizer/BioNTech's Comirnaty (BNT162b2) and 

AstraZeneca's Vaxzevria (AZD1222). For these reasons, the guidelines issued by many countries, 

such as Italy, whose main objective is to increase the number of vaccinated persons with a 'fourth 

dose' to protect the over 60s and the frailest of the population. It is therefore necessary to 

disseminate surveillance and public health data to counter vaccination hesitancy in the general 

population and the reluctance of "no vax" subjects towards vaccinations, also in view of possible 

future pandemic events. 

 

LIMITS 

The study has some limitations. Pharmacovigilance information is based on a voluntary and passive 

reporting system that may not capture every single event related to AEFI and sAEFI. Direct 

verification is not always possible to determine whether every reported adverse reaction is actually 

related to the vaccine. In particular, the lack of reporting could lead to an underestimation of all the 

adverse events that actually occurred. 

Another limitation of the study is that, to the exclusion of age and gender, other individual 

characteristics were not taken into account, such as underlying or previous diseases (myocarditis, 

autoimmune or immune-mediated diseases, oncological pathologies) or chronically taken 

medications, which might instead predispose vaccinated subjects to be susceptible to AEFIs and 
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sAEFIs. 
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