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Abstract
A booster dose after primary COVID-19 vaccination series was considered crucial after the emergence of the B.1.617.2 
(Delta) and B.1.1.529 (Omicron) variants. Active surveillance was used to investigate reporting of adverse events post-booster 
dose of either of the licensed mRNA Comirnaty (Pfizer/BioNTech) or Spikevax (Moderna) vaccines in adult (17 years and 
older) recipients in central Italy. Eligible participants were enrolled and interviewed via phone using a structured question-
naire. Primary outcomes related to the occurrence of adverse events post-booster were stratified by vaccine, and frequency 
of local/systemic, mild/moderate/severe events. Of a total of 622 participants interviewed, 554 (89.1%) reported at least one 
adverse event (88.2% and 92.9% after the Comirnaty or Spikevax vaccine, respectively): 63.4% were female, and 78.5% 
aged 17 to 64 years, regardless of vaccine. 87.7% and 68.2% of all recipients described at least one local or systemic reac-
tion, respectively: 97.3, 38.6 and 4.7% reported mild, moderate, or severe events, respectively. The most frequent adverse 
reactions were pain, redness, or swelling at the injection site and fatigue, while malaise and fever significantly occurred 
after the Comirnaty, and vomiting after the Spikevax booster. Compared to the primary vaccination, lymphadenopathy was 
more common after the booster (p < 0.001), especially after Comirnaty vaccine. The study findings revealed no serious or 
unexpected adverse events, and are in agreement with data available on booster dose for both mRNA vaccines. The transient, 
mild to moderate, and common to very common side reactions reported should be used to reassure potential recipients of 
the lack of safety concerns.
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Introduction

In November 2021, the U.S. Food and Drug Administra-
tion (FDA) amended the emergency use authorizations 
for mRNA COVID-19 vaccines (BNT162b2, Comirnaty/
Pfizer-BioNTech and Spikevax/Moderna) with the use 
of a single booster dose after the completion of primary 
vaccination course [1]. In Italy, through the decree law 
07 January 2022, n. 1, COVID-19 vaccination (primary 
course or booster) vaccination was made mandatory by 
the Italian Minister of Health for all subjects who have 
reached the age of 50 years. The importance of a booster 
vaccine dose was strongly recommended after the emer-
gence of the B.1.1.529 (Omicron) SARS-CoV-2 variant 
in late November 2021 [2], and the rapid surge of cases of 
infection with this variant globally. A higher neutralization 
efficiency (by a factor of 100) against Omicron following 
the booster as compared to after the second dose was dem-
onstrated, although even with three doses, neutralization 
against this variant was lower (by a factor of 4) than that 
against the previous Delta variant [3].

In this study, active surveillance of adverse reactions 
after receiving a booster dose of COVID-19 mRNA vac-
cines was conducted amongst the general population aged 
17 years and above in central Italy, to investigate factors 
linked to adverse effects and whether reactions were dif-
ferent from the primary course.

Methods

This was a retrospective study based on data anonymously 
collected from subjects who had received a booster vac-
cine dose in the Molise Region, central Italy, between 
November 2021 and January 2022. Vaccine recipients were 
contacted at the hospital vaccinal centre and signed an 
informed consent on the day of vaccination agreeing to the 
study aims. At least a week later from the booster receipt, 
trained interviewers contacted recipients by telephone and 
administered a standard questionnaire, which was based on 
that used in a previous survey [4] and validated in a pilot 
study (data not shown). This questionnaire collected soci-
odemographic data, details of pre-existing diseases and 
treatment, seasonal flu vaccination, COVID-19 history, 
primary vaccination course, as well as occurrence/resolu-
tion of adverse events after the booster dose. Results were 
further compared to previous reactions after the primary 
vaccination. Adverse events following the booster dose 
of Comirnaty or Spikevax vaccines were categorized as 
local (injection site pain, redness, or swelling, lymphad-
enopathy, and pain in a limb other than that injected), and 

systemic reactions (malaise, fatigue, asthenia, muscle/
joint pain, paraesthesia, headache, fever, chills, diarrhoea, 
nausea, vomiting, sleep disorders, and rash). The level of 
severity of post-booster reactions were stratified as previ-
ously described [4] as mild (injection site pain, redness, 
and swelling, fatigue, headache, chills, nausea, sleep disor-
ders, asthenia, general malaise, and fever < 38.5 °C), mod-
erate (lymphadenopathy, muscle/joint pain, rash, vomiting, 
diarrhoea, and pain in a limb other than that injected), or 
severe (paraesthesia, and fever > 38.5 °C). The frequency 
of reported adverse reactions was classified as very com-
mon (≥ 1/10), common (≥ 1/100 to < 1/10), and uncom-
mon (≥ 1/1000 to < 1/100), as reported by the European 
Medicines Agency for Comirnaty [5] and Spikevax [6]. 
Data on adverse event frequencies were analysed on these 
two brands of vaccine. through univariate analysis using 
Chi-square or Fisher’s Exact tests (SPSS software, version 
28.0) with a level of significance at 0.05. Any association 
between relevant factors and adverse effects was assessed 
through logistic regression.

Results

Characteristics of the Study Sample

Between November 2021 and the beginning of January 
2022, consent to participate was obtained from 876 subjects 
after receipt of mRNA COVID-19 boosters; however, 254 
(29%) were not available for follow-up 7 or more days later. 
Thus, the study included data from 622 vaccine recipients 
(71% response rate), mean age 52 years (standard devia-
tion 15.6, median 54, range 17–86 years), of whom 61.9% 
(n = 385) were aged 50 years or above. Sixty-one percent 
(n = 379) of participants were female, 39% (n = 243) were 
attended high school, and 38% (n = 235) held graduate 
or post-graduate qualifications and were professionally 
employed whilst 19% (n = 120) were retired. Of the study 
participants, 145 (14.5%) suffered from allergies, and 272 
(43.7%) from underlying chronic diseases (74.6% and 25.4% 
with one and ≥ two conditions, respectively). The most 
frequent underlying chronic diseases were cardiovascular 
(n = 109, 17.5%), endocrine (n = 40, 6.4%), or both (n = 28, 
4.5%). Of the 622 booster recipients, 32.3% (n = 201; mean 
age 60.6 ± 14.8 years; median 65, mode 75 years) had also 
received seasonal influenza vaccination, 60.2% were female 
and 51.2% were ≥ 65 years of age: in the group ≥ 65 years, 
the mean/median age was 72, and mode 75 years.

SARS‑CoV‑2 Infection and COVID‑19 Vaccination

Overall, 16 (2.6%) of the booster recipients reported previ-
ous SARS-CoV-2 infection. Forty-eight percent (n = 300) 



816 Journal of Community Health (2022) 47:814–821

1 3

reported a homologous primary 2-dose mRNA vaccina-
tion, with Comirnaty (n = 242, 80.7%) or Spikevax (n = 58, 
19.3%) vaccines, followed by 46% (n = 286) homologous 
primary viral vector series, with 2-doses of Vaxzevria 
(AstraZeneca) (n = 253, 88.5%), or one shot of the Janssen 
(n = 33, 11.5%) vaccine. Furthermore, 21 (3.4%) and 15 
(2.4%) recipients received a heterologous primary vaccina-
tion or only one dose due to previous COVID-19 history, 
respectively. Eighty percent (n = 499) of the 622 recipients 
reported received their booster dose during December 2021, 
and 19.5% (n = 121) during November, with Comirnaty 
(n = 510, 82.0%) and Spikevax (n = 112, 18%). Compared 
to the last dose (with mRNA or viral vector vaccine), 53.7% 
(n = 334) of subjects had a homologous vaccination receiv-
ing the booster shot.

Adverse Events Reported After the Booster Dose

Following the receipt of the booster vaccination, 554 
(89.1%) out of 622 participants reported at least one adverse 
event (mean 2.6 ± 2.3, median 2, range 1–13). These were 
reported more often by female than male subjects (63.4% 
vs 36.6%, p < 0.001), while there was no significant differ-
ence between the frequency of adverse reactions amongst 
recipients younger than 50 years in comparison with those 
of 50 years or older (p = 0.194). Irrespectively of the vaccine 
brand, booster recipients aged below 64 years experienced 
more frequent adverse reactions than those 65 years and 
above (78.5% vs 21.5%): this effect was detected follow-
ing both the Comirnaty (79.3% vs 20.7%) and the Spikevax 
booster (75.0% vs 25.0%). For 68 (10.9%) of recipients, no 
post-booster reactions were reported. Significant differences 
in the reporting of at least one adverse event were observed 
for homologous and heterologous vaccination in relation to 
the last dose received (85.9% homologous vs 92.7% heterol-
ogous vaccination, p = 0.007). All except one (93.4%) of the 
subjects who had a history of COVID-19 infection reported 
at least one adverse reaction. Among all individuals with 
an adverse event, 239 (43.1%) had at least one comorbidity 
but this frequency was not statistical different from those 
without underlying illnesses (p = 0.192). Twenty-one percent 
(n = 128) of individuals with at least one adverse reaction 
suffered from allergies, and this was not significantly differ-
ent compared to those without allergies (p = 0.727).

Of the 554 recipients reporting post-booster adverse 
events, 30.8% and 69.1% had or had not received seasonal 
influenza vaccination and these proportions were signifi-
cantly different (p = 0.027). Conversely, there was no signifi-
cant difference (p = 0.855) between the 62.1% of individu-
als who reported adverse events who were undergraduates 
as compared to the remaining 37.9% with degree or post-
degree qualifications (p = 0.855). Overall, 36 (5.8%) of  
recipients had received medication before receiving booster, 

78% of which was self-prescribed and included paraceta-
mol. Furthermore, 210 (37.9%) out of the 554 recipients 
who reported adverse reactions received medical treatment 
post-immunization, which also included the use of paracet-
amol (n = 165, 78.6%), or non-steroidal anti-inflammatory 
(NSAIDs) (n = 25, 11.9%), or a combination of paraceta-
mol and NSAIDs (n = 20, 9.5%). After the booster dose, 31 
(5.0%) recipients reported adverse reactions to the formal 
surveillance system, 28 of which to their general practition-
ers, one to both family physician and pharmacist, and one 
each to a competent medical doctor and to the national phar-
macovigilance passive system.

Description of Adverse Reactions Reported 
by Vaccine Recipients

Eighty-one percent (n = 450) of 554 recipients reported 
adverse reactions following the Comirnaty vaccine, while 
18.8% (n = 104) after Spikevax booster (p = 0.156). Accord-
ing to the vaccine received, at least one adverse reaction was 
reported by 88% of 510 Comirnaty recipients, and injec-
tion site pain, redness, or swelling was the most frequent 
(71.1%) reaction, followed by fatigue (28.6%), muscle/joint 
pain (24.7%), malaise (22.0%), or headache (21.2%). Addi-
tional symptoms were reported in the minority of partici-
pants (Table 1). After booster with Spikevax vaccine, 104 
(92.8%) of 112 recipients reported at least one adverse reac-
tion, and similarly to Comirnaty, pain, redness or swelling 
at the injection site was the most frequent (n = 87, 77.7%) 
reaction, followed by fatigue (34.8%), malaise (33.9%), mus-
cle/joint pain (31.3%), fever (28.6%), headache (27.7%), and 
chills (25.0%, Table 1). Significant differences between post-
booster reactions and vaccine type were observed for malaise 
and pyrexia (p = 0.007), and vomiting (p < 0.001) (Table 1). 
Adverse reactions after either Comirnaty or Spikevax boost-
ers were more frequently reported by female subjects.

The side reactions were mainly reported after 4–12 h 
from receipt of the booster dose, except for rash (Table 2a). 
Resolution was < 12 h from the onset only for vomiting, 
while almost all reactions resolved after 12–24 h (Table 2b).

Pain, redness, or swelling at the injection site and fatigue 
were confirmed as the most frequent adverse reactions after 
both the primary vaccination series and the booster. Com-
paring to the primary 2-doses, a significant increase of lym-
phadenopathy was reported after booster, while malaise, 
fatigue, asthenia, headache, and fever decreased (Table 3).

Irrespectively of the vaccine manufacturer, among 
the 554 subjects who reported adverse reactions after the 
booster, 87.7% (n = 486) and 68.2% (n = 378) described at 
least one local (1 to 3 events) and systemic (1 to 12 events) 
reaction, respectively, and were more frequently reported 
by female than male subjects (62.6% and 70.4%, p < 0.001). 
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There were no significant differences in the frequency of 
local (p = 0.202) and systemic (p = 0.354) reactions after 
booster doses either after the Comirnaty or Spikevax.

With respect to the grade of severity, 97.3% of recipients 
reported mild adverse events, whilst moderate and severe 
reactions by 38.6% and 4.7% of subjects, respectively. 
Participants who received a booster dose with Comirnaty 
mostly reported reactions classified as common, while lym-
phadenopathy defined as an uncommon event was reported 
by 41 (8.0%) subjects. After the Spikevax booster, recipients 
largely reported reactions categorized as very common, and 
diarrhoea and rash described amongst the common events.

Discussion

Large-scale vaccination represents the most important and 
effective public health strategy against COVID-19, and its 
efficacy strongly relies on protection against the emerging 
SARS-CoV-2 variants [7]. Indeed, the rapid dissemina-
tion of the Delta and then the Omicron variants, character-
ized by high infectivity and transmissibility, has prompted 

vaccination policy to consider and promote the administra-
tion of a booster dose [8]. Evidence shows that a booster 
vaccination significantly increased neutralizing antibody 
titres against circulating variants of concern [9], because 
of the waning levels in previously vaccinated or infected 
subjects [10].

The present study retrospectively explored adverse reac-
tions following the booster dose with mRNA-based vaccines 
among 622 recipients seventeen years of age and older, who 
had a complete primary vaccination cycle. Monitoring of 
reactions to COVID-19 vaccines in the “real world” by an 
active surveillance approach can provide more detailed 
information than passive surveillance systems about local 
and systemic events; furthermore, data related to different 
vaccine combinations may not be detected through passive 
pharmacovigilance.

Results obtained through active surveillance on 510 
booster recipients who had received Comirnaty revealed 
that pain at the injection site was the most reported reac-
tion, in line with data from a trial among approximately 300 
adults [11]. Therefore, within the top five side events after 
Comirnaty booster, the surveyed recipients described reac-
tions including pain at the injection site, fatigue, muscle/

Table 1  Adverse events following a booster dose with mRNA COVID-19 vaccines stratified by sex and brand

p-value were calculated using Chi-square test
Signifcant values for p < 0.05 are reported in bold
a Fisher’s Exact test

Adverse reaction Booster dose of mRNA vaccines (n = 622) Comirnaty 
booster (n = 510)

Spikevax  
booster  
(n = 112)

p-value

Total N (%) Female N (%) Male N (%) p-value N (%) N (%)

Mild
Injection site pain/redness/swelling 472 (75.9) 295 (62.5) 177 (37.5) 0.155 385 (75.5) 87 (77.7) 0.624
Malaise 150 (24.1) 94 (62.7) 56 (37.3) 0.617 112 (22.0) 38 (33.9) 0.007
Fatigue 186 (29.9) 130 (69.9) 56 (30.1) 0.003 147 (28.8) 39 (34.8) 0.209
Asthenia 70 (11.2) 53 (75.7) 17 (24.3) 0.007 52 (10.2) 18 (16.1) 0.074
Headache 139 (22.3) 103 (74.1) 36 (25.9)  < 0.001 108 (21.2) 31 (27.7) 0.134
Chills 121 (19.4) 90 (74.4) 31 (25.6)  < 0.001 93 (18.2) 28 (25.0) 0.101
Nausea 37 (5.9) 32 (86.5) 5 (13.5) 0.001 26 (5.1) 11 (9.8) 0.056
Fever < 38.5 °C 121 (19.4) 89 (73.6) 32 (26.4) 0.002 89 (17.5) 32 (28.6) 0.007
Sleep disorders 47 (7.6) 36 (76.6) 11 (23.4) 0.022 34 (6.7) 13 (11.6) 0.073
Moderate
Muscle/joint pain 161 (25.9) 121 (75.1) 40 (24.9)  < 0.001 126 (24.7) 35 (31.3) 0.152
Lymphadenopathy 50 (8.0) 38 (76.0) 12 (24.0) 0.023 41 (8.0) 9 (8.0) 0.849
Pain in a limb other than site of injection 24 (3.9) 17 (70.8) 7 (29.2) 0.311 18 (3.5) 6 (5.4) 0.363
Diarrhoea 19 (3.0) 14 (73.7) 5 (26.3) 0.247 15 (2.9) 4 (3.6) 0.725
Vomiting 6 (1.0) 5 (83.3) 1 (16.7) 0.412a 1 (0.2) 5 (4.5)  < 0.001
Rash 10 (1.6) 8 (80.0) 2 (20.0) 0.330a 6 (1.2) 4 (3.6) 0.068
Severe
Paraesthesia 26 (4.2) 21 (80.8) 5 (19.2) 0.034 20 (3.9) 6 (5.4) 0.491
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joint pain, headache, and chills, which is consistent with 
the clinical trial data, although these reactions were found 
at a lower frequency. Reactions of diarrhoea, vomiting and 
fever experienced by the study participants were further 
reported in the trial for the Comirnaty booster, and after 
the second dose [4]. Recipients also reported reactions that 
closely reflected the mild or moderate adverse events after 

the second Comirnaty dose, as found in a previous study 
conducted among healthcare workers during the initial 
phase of the vaccination campaign [4]. However, recipients 
reported swollen lymph nodes more frequently after the 
booster than after the second dose of the Comirnaty primary 
vaccination series (8.0% vs 3.3%). This finding was also sup-
ported by a previous study [4] after completion of Comirnaty 

Table 2  Timing of (a) onset and (b) resolution of adverse reactions following the receipt of an additional booster dose of mRNA COVID-19 vac-
cines

Most common frequencies are reported in bold

(a) Onset  < 1 h 1–4 h 4–12 h 12–48 h 24–48 h  > 48 h Total

Mild
Injection site pain/redness/swelling 16 (3.4) 142 (30.1) 225 (47.7) 75 (15.9) 12 (2.5) 2 (0.4) 472
Malaise 23 (15.4) 62 (41.3) 50 (33.3) 15 (10.0) 150
Fatigue 34 (18.3) 78 (41.9) 57 (30.6) 16 (8.6) 1 (0.6) 186
Asthenia 12 (17.1) 38 (54.3) 16 (22.8) 4 (0.6) 70
Headache 2 (1.4) 22 (15.8) 64 (46.0) 42 (30.2) 9 (6.4) 139
Chills 14 (11.6) 65 (53.7) 32 (26.4) 9 (7.4) 1 (0.8) 121
Nausea 6 (16.2) 17 (45.9) 11 (29.7) 3 (8.1) 37
Fever < 38.5 °C 10 (8.2) 61 (50.4) 40 (33.0) 9 (7.4) 1 (0.8) 121
Sleep disorders 5 (10.6) 24 (51.1) 16 (34.1) 1 (2.1) 1 (2.1) 47
Moderate
Muscle/joint pain 1 (0.6) 20 (12.4) 79 (49.0) 52 (32.3) 9 (5.6) 161
Lymphadenopathy 1 (2.0) 1 (2.0) 18 (36.0) 17 (34.0) 9 (18.0) 4 (8.0) 50
Pain in a limb other than site of injection 7 (29.3) 11 (45.8) 2 (8.3) 2 (8.3) 2 (8.3) 24
Diarrhoea 1 (5.2) 2 (10.5) 7 (36.8) 5 (26.3) 3 (15.8) 1 (5.2) 19
Vomiting 5 (83.4) 1 (16.6) 6
Rash 3 (30.0) 3 (30.0) 1 (10.0) 1 (10.0) 2 (20.0) 10
Severe
Paraesthesia 3 (11.5) 5 (19.2) 9 (34.6) 1 (3.8) 6 (23.1) 2 (7.7) 26

(b) Resolution  < 12 h 12–24 h 24–48 h 48–72 h  > 72 h Total

Mild
Injection site pain/redness/swelling 29 (6.1) 115 (24.4) 190 (40.2) 81 (17.2) 57 (12.1) 472
Malaise 10 (6.7) 44 (29.3) 57 (38.0) 30 (20.0) 9 (6.0) 150
Fatigue 11 (5.9) 49 (26.3) 75 (40.3) 36 (19.4) 15 (8.1) 186
Asthenia 1 (1.4) 24 (34.3) 23 (32.9) 12 (17.1) 10 (14.3) 70
Headache 20 (14.4) 48 (34.5) 41 (29.5) 14 (10.1) 16 (11.5) 139
Chills 26 (21.5) 51 (42.1) 32 (26.4) 9 (7.4) 3 (2.5) 121
Nausea 1 (2.7) 13 (35.1) 9 (24.3) 9 (24.3) 5 (13.5) 37
Fever < 38.5 °C 22 (18.2) 45 (37.2) 42 (34.7) 9 (7.4) 3 (2.5) 121
Sleep disorders 8 (17.0) 16 (34.0) 12 (4.2) 7 (14.9) 4 (8.5) 47
Moderate
Muscle/joint pain 13 (8.1) 46 (28.6) 57 (35.4) 28 (17.4) 17 (10.6) 161
Lymphadenopathy 3 (6.0) 16 (32.0) 17 (34.0) 13 (26.0) 1 (2.0) 50
Pain in a limb other that site of injection 1 (4.2) 3 (12.5) 10 (41.7) 4 (16.7) 6 (25.0) 24
Diarrhoea 5 (26.3) 9 (47.4) 3 (15.8) 2 (10.5) 19
Vomiting 3 (50.0) 1 (16.7) 1 (16.6) 1 (16.7) 6
Rash 1 (10.0) 3 (30.0) 1 (10.0) 5 (50.0) 10
Severe
Paraesthesia 2 (7.7) 9 (34.6) 4 (15.4) 4 (15.4) 7 (26.9) 26
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vaccination, with cases of lymphadenopathy reported by 
2.4% and 6.7% after the first and second dose, respectively, 
and by data of booster trial with higher rate than the primary 
series doses (5.2% vs 0.4%) [11].

Pain at the injection site was the most common symp-
tom reported among 112 recipients who received booster 
dose of Spikevax (77.7%), according to data derived from 
the clinical trial for booster dose by Moderna (83.8%) [12]. 
Hence, amongst the top five adverse reactions after Spik-
evax booster, pain at the injection site, fatigue, muscle/joint 
pain, and headache were reported by the studied recipients, 
which were also described among the 167 participants 
in the booster trial although at higher rates [12]. Indeed, 
amongst the enrolled recipients all reactions except for fever 
accounted for significantly lower proportions compared to 
the clinical trial. Therefore, according to available data [6, 
12], the side reactions following booster with Spikevax 
were similar to those reported in the second injection of 
the primary vaccination. Lymphadenopathy was reported 
by 8% of enrolled recipients here, while the reported rate 
from Spikevax clinical trial was greater (20%), and was most 
commonly reported among participants aged 18 to 64 years, 
and increased after the booster dose [12].

According to other data and those collected in the present 
survey, the rate of reporting of lymphadenopathy after the 
booster dose of both mRNA vaccines seems to be higher than 
after the primary vaccination. Indeed, post-anti-COVID-19 

vaccine lymphadenopathy was a common event, and both 
Comirnaty and Spikevax, as well as Vaxzevria vaccine, were 
reported to induce supraclavicular and axillary lymph nodes, 
ipsilateral to the injection site, which may mimic pathologi-
cal lymph nodes [13]. Furthermore, a lymphadenopathy 
reaction was documented shortly after receiving other vac-
cines evoking a strong immune system response [14, 15].

In this survey, regardless of vaccine manufacturer, reac-
tions after the booster dose were more frequently reported 
by women, as found elsewhere [16]. Moreover, adverse 
reactions in the study population were more frequently 
reported by recipients of 17 to 64 years compared to those 
aged 65 years or above, which is consistent with clinical 
trials for the Comirnaty and Spikevax boosters [11, 12]. For 
both vaccines, an analogous safety profile was observed 
from the survey data, as 78% and 78.6% of recipients had  
local reactions after booster of Comirnaty and Spikevax, 
respectively, whilst systemic events accounted for 60% and 
64.3%. In a preliminary evaluation after a Comirnaty booster 
in Israel, recipients reported 80% local and 40% systemic 
reactions [17]. Furthermore, other reports described reac-
tions as milder than previous injections, with increased local 
but decreased systemic reactions [18]. Although the rate of 
adverse events after heterologous booster with respect to 
the last dose received was higher than homologous vacci-
nations, considering that enrolled recipients had received 
four different initial vaccine courses (2-doses of Comirnaty, 

Table 3  Comparison of adverse reactions after the booster dose and previous injections of COVID-19 vaccines

Signifcant differences for p < 0.05 are reported in bold

Primary cycle N (%) Booster dose N (%) Chi-square 
test p-value

Mild
Injection site pain/redness/swelling 443 (71.2) 472 (75.9) 0.062
Malaise 200 (32.2) 150 (24.1) 0.002
Fatigue 225 (36.2) 186 (29.9) 0.019
Asthenia 112 (18.0) 70 (11.2)  < 0.001
Headache 174 (28.0) 139 (22.3) 0.022
Chills 141 (22.7) 121 (19.5) 0.164
Nausea 32 (5.1) 37 (5.9) 0.535
Fever < 38.5 °C 208 (33.4) 121 (19.5)  < 0.001
Sleep disorders 49 (7.9) 47 (7.6) 0.832
Moderate
Muscle/joint pain 180 (28.9) 161 (25.9) 0.227
Lymphadenopathy 17 (2.7) 50 (8.0)  < 0.001
Pain in a limb other than site of injection 22 (3.5) 24 (3.8) 0.764
Diarrhoea 16 (2.6) 19 (3.1) 0.607
Vomiting 12 (1.9) 6 (1.0) 0.154
Rash 8 (1.3) 10 (1.6) 0.635
Severe
Paraesthesia 33 (5.3) 26 (4.2) 0.350
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Spikevax, or Vaxzevria, 1-dose cycle of Janssen or for 
previous COVID-19 history), both boosting types showed 
acceptable side-event profiles. These data were consistent 
with the observations from previous trials demonstrating 
no safety concerns of homologous or heterologous booster 
dose [19].

Based on the collected data, the logistic regression did 
not identify any factors to be associated with the likeli-
hood of adverse reactions following the booster dose. To 
date, this information is not yet available for booster injec-
tions, while vaccine brand, younger age, female sex, and 
having had COVID-19 before vaccination were associated 
with greater odds of adverse effects following the primary 
vaccination cycle [20].

This study was based on active surveillance of reactions 
to COVID-19 vaccines in a “real world” setting, provid-
ing more detailed information about local and systemic 
reactions than through passive systems. In conclusion, 
although participant enrolment was voluntary and the 
study sample may not be representative of the vaccinated 
population, the study emphasizes the lack of safety con-
cerns related to booster dose for both mRNA vaccines, 
and is in agreement with data available in the literature. 
The findings show no unexpected patterns of adverse 
reactions, even with different combinations of vaccines, 
which although generally common or very common were 
transient, mild, or moderate. Furthermore, adverse reac-
tions experienced by booster dose recipients in a routine 
setting were reported in the minority of subjects and were 
comparable to that observed in the clinical trials of mRNA 
booster vaccines. Therefore, these results provide reliable 
evidence to reassure about the safety profile of COVID-
19 boosters and would be useful for risk communication 
addressing future public health recommendations.
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