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Side effects among healthcare workers from a large Milan
university hospital aftersecond dose of BN'T162b2 mRNA
COVID-19 vaccine
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ABSTRACT

Background: In Italy, healthcare workers (HCWs) were among the first to receive COVID-19 vaccination. Aim of the
present study is to evaluate frequency and severity of adverse events (AEs) following the second dose of BNT16252 vac-
cine among HCWs of a large university hospital in Milan, Italy. Methods: One month after having received the second
dose of vaccine, HCW filled~in a form about type, severity, and duration of post-vaccination local and systemic symp-
toms. We calculated the overall frequency of AEs and used multivariable Poisson regression models (adjusted  for sex, age,
BMI, smoking, allergy history, previous SARS-CoV-2 infection, anti-hypertensive therapy, and occupation ) to calculate
risk ratios (RR) and 95% confidence intervals (Cl) of AEs according to selected variables. Results: We included 3659
HCWs. Overall, 2801 (76.6%) experienced at least one local event, with pain at injection site being the most frequent
(2788, 76.2%). Systemic events were reported by 2080 (56.8%) HCWs, with fatigue (52.3%), muscle pain (42.2%),
headache (37.7%), joint pain (31.9%), and fever (26.2%) being the most frequent. Risks of systemic events were associ-
ated with female gender (RR=1.14, CI: 1.06-1.24), age (strong decrease with increasing age, p-trend<0.001), allergy
history (RR=1.13, CI: 1.05-1.20), SARS-CoV-2 infection more than 180 days before second dose (RR=1.16, CI:1.01-
1.32), and current smoking (RR=0.90, CI: 0.84-0.97). Conclusions: Both local and systemic acute effects after second
dose of BNT162b2 vaccine were frequently reported. However, symptoms were mostly light/mild and of short duration.
Thus, our findings support the safety of COVID-19 vaccination in adults in relatively good health.
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INTRODUCTION

The coronavirus disease 2019 (COVID-19) pan-
demic, caused by the severe acute respiratory syn-
drome coronavirus 2 (SARS-CoV-2), continues to
spread, having already affected more than two hun-
dred million people and caused more than four mil-
lion deaths (1). Given the lack of a specific therapy,
with the aim of reducing the occurrence of severe
cases, industry and academic institutions have made
huge efforts to develop an effective vaccine (2, 3). To
do that, they have employed a wide range of technol-
ogies that include live attenuated, viral vectored, mR-
NA-based, protein-based, and inactivated vaccines
(4). To date, 194 vaccines are in pre-clinical develop-
ment, 126 vaccines are in clinical development, and 7
vaccines have already been approved for use (5).

BNT162b2 was the first vaccine authorized for
emergency use by the European Medicines Agency
(EMA), on December 21, 2020 (6), following the
Food and Drug Administration (FDA) approval on
December 11, 2020 (7). In Italy, on December 22+,
2020, the Italian Medicines Agency also authorized
the use of BNT162b2 vaccine, and mass vaccination
started on December 27%, 2020 (8). The first phase of
the immunization program was primarily focused on
people with an increased risk of getting infected, such
as healthcare workers (HCWs), or with an enhanced
risk of severe disease, like elderly people in long-term
care facilities or individuals older than 80 years (8).

BNT162b2 is a lipid nanoparticle—formulated,
nucleoside-modified RNA vaccine, developed by
Pfizer-BioNTech, that encodes a prefusion stabi-
lized, membrane-anchored SARS-CoV-2 full length
spike protein (9). BNT162b2 efficacy was evaluated
in a phase-3 clinical trial showing that two injec-
tions, performed 21 days apart, gave a 95% protection
against COVID-19 in people 16 years of age or older.
That trial also evaluated the safety profile, showing
that vaccinated people, especially the young, reported
more local reactions, such as mild-to-moderate pain
at the injection site, and systemic reactions, such as
fatigue, headache, and fever, as compared to people
in the placebo group. Moreover, the rate of reported
adverse events (AEs) was slightly higher after the
second dose, as compared to the first dose (10). How-
ever, phase-3 clinical trials have limitations in assess-

ing vaccine safety, as they include a small number
of participants and a healthier-than-average sample
population. As a consequence, they are not adequate
to identify less common AEs, and post-marketing
surveillance is needed to assess the safety of vaccines
in real-world settings (11).

In Italy, at the time of writing (October 19%,
2021), 62,512,723 total doses of BNT'162b2 vaccine
have been administered (12), and the administra-
tion of the third vaccine dose is currently underway.
Despite the huge number of doses administered,
knowledge on AEs is still limited and primarily
based on pharmacovigilance surveillance reports by
Italian Medicines Agency database (13) and few
other studies. Continuous documentation of local
and systemic reactions to vaccination outside clin-
ical trials is necessary. In a previous publication, we
focused on the role of anti-hypertensive treatment
in developing cutaneous reactions after vaccination
and we found that people who took ACE inhibi-
tors had a greater risk of developing urticaria/an-
gioedema (14). The aim of the present study was the
comprehensive evaluation of the BNT162b2 safety
profile after second vaccination dose in HCWs of
Fondazione IRCCS Ca’ Granda Ospedale Mag-
giore Policlinico in Milan (Italy), who received the
recommended two doses (30 mg, 0.3 mL each), ad-
ministered intramuscularly, 3 weeks apart, between
December 27*, 2020 and June 9, 2021. Informa-
tion on AEs was collected through a self-adminis-
tered questionnaire at the time individuals came to
perform a serology test to verify antibody response
to vaccination, about one month after the second
dose.

METHODS

HCWs were recruited from Fondazione IRCCS
Ca’ Granda Ospedale Maggiore Policlinico in Milan
(Italy),a large university hospital with about 800 beds,
and with the capability of providing assistance to more
than 34,000 hospitalized subjects (about 24,500 after
the spread of the pandemic, during 2020). The whole
personnel (about 8,200 workers) performing health-
care activities was eligible, including: a) hospital
and University physicians, nurses, midwifes, health-
care assistants, and clerical workers and technicians
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(about 5,700 workers including those with temporary
contracts); and b) University residents and students
(about 2,500). In the present work, we loosely refer to
all these occupations as HCWs.

HCWs who agreed to get vaccinated, one month
after the second dose, were invited to fill-in a form
at the time of blood collection to test for seroconver-
sion by assessment of anti-Spike-1 antibodies. The
form contained questions about type and duration
of several selected local and systemic symptoms oc-
curred after the second vaccine dose (Appendix A).
Use of medication, consultation with a physician,
admission to an emergency room, and admission to
hospital because of those symptoms were also asked.

Vaccination data were obtained by local databases
and completed after linkage with vaccination files
of Lombardy Region. Information on occupation,
BMI, and smoking habit was taken from a separate
database containing data collected at the time of
first vaccine dose administration. Information on
previous SARS-CoV-2 infection (documented by
positive RT-PCR test on nasopharyngeal swab) was
derived from routinely collected laboratory files. We
first calculated the overall number (%) of adverse
events (AEs). Then, we examined the influence of
selected variables, such as gender, age, occupation,
BMI, smoking, previous SARS-CoV-2 infection
(stratified by recent infection, i.e. occurred <180
days before the second dose, and remote infection,
i.e. >180 days before, because we previously noted
different anti-S antibody responses to vaccination
between these two groups) (15), history of allergy,
and use of anti-hypertensive drugs (angiotensin-
converting enzyme inhibitors, ACEI, and angioten-
sin II receptor blocker, ARBs) on AEs frequency,
by fitting univariate and multivariable Poisson re-
gression models (adjusted for the above-mentioned
variables) with robust standard error to calculate ad-
justed risk ratios (RR) and 95% confidence intervals
(CI) (16). To visualize frequency of symptoms by
age (age and squared age) we fitted two logistic re-
gression models to males and females separately, and
then we obtained predicted probabilities. Analyses
were performed with Stata 17 (StataCorp. 2021).
The study was approved by the hospital’s ethics
committee (Milano Area 2, Prot. No. 828_2021bis).
REsurrs

We included in analysis 3659 HCWs, 2610 fe-
males (71.3%) and 1049 males (28.7%), who filled-
in the AEs form. On average, females were about
two years younger, with only 20.2% aged 55 or more,
against 27.6% of males (Table 1). Most females were

nurses/midwifes, while the majority of males were

Table 1. Characteristics of healthcare workers of a large
university hospital included in the analysis of adverse events
after the second dose of COVID-19 vaccination with
BNT162b2, Milan, Italy

Women Men
Variable N % N % P-value
All 2610 100 1049 100
Age (years), mean (SD) 42.4 (12.8) 44.5 (13.2) <0.001
Age category (years)
<35 934 35.8 345 329 <0.001
35-44 464 178 190 18.1
45+54 685 262 225 214
55+ 527 202 289 27.6
Occupation
Physicians 423 16.2 314 299 <0.001
Residents 203 7.8 124 11.8
Nurses, midwives 786 30.1 219 209
Health-care assistants 156 6.0 67 6.4
Health technicians 482 185 109 104
tg;";;g‘;ﬂ”:"rke“’ 391 150 194 185
Students 169 6.5 22 2.1
BMI (kg/m),mean 531 (44) 250 (35) <0.001
(SD)
BMI category (kg/m?)
<20 613 235 41 3.9 <0.001
20-24 1207 46.2 522 49.8
25-29 441 169 352 33.6
30+ 193 7.4 83 7.9
Missing 156 6.0 51 4.9
Cigarette smoking
Never 1519 582 525 50.0 <0.001
Former 377 144 223 213
Current 583 223 257 245
Missing 131 5.0 44 4.2
History of allergy 617 23.6 127 12.1 <0.001

Previous SARS-CoV-2 0, 113 138 132 o011

infection
ACEI therapy 42 1.6 21 2.0 0.41
ARB therapy 42 1.6 36 3.4 0.001

Abbreviations: ACEI, angiotensin-converting enzyme inhibitor;
ARB, angiotensin II receptor blocker; BMI, body mass index;
SARS-CoV-2, severe acute respiratory syndrome coronavirus 2



480 BorronNI ET AL

physicians. Males had higher BMI and higher pro-
portions of former/current smokers (45.8%), and
ARBs use (3.4%), as compared to females. History of
allergy was more frequent in females (23.6%), while
frequency of previous documented SARS-CoV-2 in-
fection was similar between the two genders.

At least an adverse event was reported in 3205
(87.6%) subjects (Table 2). In total, 2801 (76.6%)
HCWs experienced at least one local event, with
pain at injection site being the most frequent (av-
erage duration 1.8 days; 7-31 days in 20 subjects).
Redness (average duration 3.1 days; 7-11 days in 9
subjects) and swelling (average duration 3.2 days;
7-48 days in 10 subjects) were also reported by 151
(4.1%) and 198 (5.4%) subjects, respectively.

Systemic events were reported by 2080 (56.8%)
subjects, with the most frequent being fatigue
(52.3%), muscle pain (42.2%), headache (37.7%),
and joint pain (31.9%). Among these events, siz-
able proportions of mild (14-21%) or severe (5-
7%) symptoms were observed. Average duration of

fatigue was 2.0 days (7-34 days in 37 subjects), of
muscle pain 2.0 days (7-34 days in 24 subjects), of
headache 1.8 days (7-21 days in 21 subjects), and of
joint pain 2.1 days (7-34 days in 19 subjects).

Fever was reported by one fourth of subjects,
with median/average temperature of 38.0°C and a
maximum of 42.1°C; lasting 1 day in 492 (74.4%),
2 days in 167 (24.1%), and 3-4 days in 33 subjects
(4.8%), respectively. The remainder of symptoms
listed in Table 2 concerned less than 10% of HCWs.
In total, 1276 (34.9%) individuals took medications
(mostly analgesic/antipyretic drugs) consequently to
these events, and 63 (1.7%) consulted a physician,
including 10 subjects (0.3%) who were admitted to
an emergency department, because of esophageal/
gastric pain (n=3), suspected severe allergic reac-
tions (n=2), flu-like symptoms (n=2), hemifacial
paresthesia (n=1), cochleo-vestibular neuritis (n=1),
and hemi-thoracic pain (n=1). None of them re-
quired hospitalization.

At univariate analyses, risk of reported acute sys-

Table 2. Type and degree of adverse events after the second dose of COVID-19 vaccination with BNT162b2 among healthcare

workers in a large university hospital, Milan, Italy

Degree
Adverse events Yes Light Mild Severe
and consequences
N % N % N % N %
Any event 3205 87.6
Local events 2801 76.6
Pain at injection site 2788 76.2 1581 43.2 1056 28.9 151 4.1
Redness 151 4.1
Swelling 198 5.4
Systemic events 2080 56.8
Fatigue 1914 52.3 869 23.8 773 21.1 272 7.4
Muscle pain 1543 42.2 574 15.7 711 19.4 258 7.0
Headache 1380 37.7 675 18.4 535 14.6 170 4.6
Joint pain 1166 31.9 434 11.9 527 14.4 205 5.6
Fever 960 26.2
Lymph-node swelling 348 9.5 164 4.5 155 4.2 29 0.8
Diarrhea 137 3.7 82 2.2 43 1.2 12 0.3
Nausea/vomiting 119 3.2 81 2.2 26 0.7 12 0.3
Skin rash 54 1.5 28 0.8 16 0.4 10 0.3
Shortness of breath 38 1.0 25 0.7 10 0.3 3 0.1
Chills 37 1.0
Face/tongue/throat swelling 18 0.5 13 0.4 3 0.1 2 0.05
Use of medications 1276 34.9
Consultation of a physician 63 1.7

Admission to an emergency department 10 0.3



Sipe EFrFecTs oF COVID-19 vaccinaTiON wiTH BNT162B2 AMONG HEALTHCARE WORKERS 481

temic reactions was associated with gender (higher
in females), age (strong decrease with increasing age,
P-trend<0.001), BMI (decrease with increasing BMI,
P-trend=0.001), smoking (lower risks in former and
current smokers, P-trend=0.002), occupation (higher
in resident doctors, nurses, technicians and students)
and allergy history (Table 3). The decrease by age
was marked and gradual in both genders (Figure
1). Previous SARS-CoV-2 infection occurred more
than 180 days before the second dose was positively
associated with risk of systemic events, while recent
SARS-CoV-2 infection and ACEI/ARB therapy
were associated with lower risks.

At multivariate analysis (Table 3), the strong as-
sociation of systemic AEs with gender, age, and al-
lergy history was confirmed, while the association
with BMI became negligible. A 10% decreased risk
was found for current smokers only. Healthcare
technicians and workers not involved in healthcare
activities (clerical workers and technicians) were at
greater risk of reporting AEs. Subjects previously in-
tected with SARS-CoV-2 were at lower risk if they
had a recent infection history (<180 days), while
workers who had a previous infection occurred more
than 180 days before the second dose were at in-

creased risk. Finally, no association was found with
ACEI/ARB therapy.

DiscussioN

In this study, we found that BNT162b2 vaccine
caused frequent (88%) transient events, either local
(77%) or systemic (57%). However, most symptoms
were of light-mild severity. Although one third of
participants declared to have taken medications,
only few individuals needed access to emergency
department and none was hospitalized. Risk of sys-
temic effects was higher in women and individuals
with previous allergy history, and lower with in-
creasing age and in current smokers. Finally, HCWs
previously infected by SARS-CoV-2 180 days or
more before the second dose were at increased risk.
We verified that the apparent lower risk by increas-
ing BMI can be explained by confounding by age.

Our results are similar to those observed in clin-
ical trial settings, where fatigue and headache were
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Figure 1. Frequency of adverse systemic events after the sec-
ond dose of COVID-19 vaccination with BNT162b2, by age
among healthcare workers of a large university hospital, Milan,
Ttaly

the most common systemic AEs (10). Moreover,
similar AEs, following BNT162b2 vaccination, were
also found in recent post-marketing reports. A study
conducted among HCWs in the USA, reported that
localized soreness, generalized weakness, myalgia,
headache, chills, fever, joint pain and nausea were the
most common symptoms after vaccination (17). The
Report of the First Month of COVID-19 Vaccine
Safety Monitoring, conducted in the USA, which
analyzed the data from the AEs observed during
the first month of mass vaccination, found that the
largest majority of AEs were non-serious, including
headache, fatigue and dizziness. However, this study
also reported rare cases of anaphylaxis after receipt of
BNT162b2 vaccine (18). A similar study conducted
in the UK, which analyzed data reported by people
who used the COVID Symptom Study app, observed
that headache, fatigue, pain and tenderness at injec-
tion site were the most common side-effects (19).
Systemic and local non-serious side-effects after
vaccination were expected because of reactogenicity,
the physical manifestation of the inflammatory re-
sponse to vaccination. In general, vaccines contain
antigens and adjuvants that stimulate the immune
system, which, consequently, produces a complex
series of innate immune events, including phagocy-
tosis, and release of inflammatory mediators in the
injection site. These phenomena are crucial for acti-
vating the immune response, in a process of antigen
recognition and subsequent development of adap-
tive immune responses necessary to achieve the pro-
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Table 3. Risks of systemic events (N=2080) after the second dose of COVID-19 vaccination with BNT162b2 according to selected

variables among healthcare workers in a large university hospital, Milan, Italy

Variable Systemic events RR crude RR adjusted*
N % RR 95% CI RR 95% CI
Gender
Male 524 50.0 1.00 Reference 1.00 Reference
Female 1556 59.6 1.19 1.11-1.28 1.14 1.06-1.24
Age category (years)
<35 816 63.8 1.00 Reference 1.00 Reference
35-44 395 60.4 0.95 0.88-1.02 0.93 0.85-1.01
45-54 508 55.8 0.87 0.81-0.94 0.86 0.79-0.93
55+ 361 44.2 0.69 0.64-0.76 0.69 0.62-0.76
P-trend <0.001 <0.001
Occupation
Physicians 376 51.0 1.00 Reference 1.00 Reference
Residents 198 60.6 1.19 1.06-1.33 1.01 0.87-1.14
Nurses 580 57.7 1.13 1.04-1.24 1.08 0.98-1.18
Healthcare assistants 120 53.8 1.05 0.92-1.21 1.08 0.92-1.25
Health technitians 364 61.6 1.21 1.10-1.33 1.12 1.02-1.24
Clerical workers, technicians 324 55.4 1.09 0.98-1.20 1.14 1.03-1.27
Students 118 61.8 1.21 1.06-1.38 1.00 0.86-1.15
BMI category (kg/m2)
<20 405 61.9 1.00 Reference 1.00 Reference
20-24.99 992 57.4 0.93 0.86-1.00 0.99 0.92-1.07
25-29.99 423 53.3 0.86 0.79-0.94 0.99 0.90-1.08
30+ 144 52.2 0.84 0.74-0.96 0.94 0.82-1.07
P-trend <0.001 0.61
Cigarette smoking
Never 1200 58.7 1.00 Reference 1.00 Reference
Former 332 55.3 0.94 0.87-1.02 1.01 0.93-1.09
Current 443 52.7 0.90 0.83-0.97 0.90 0.84-0.97
P-trend 0.003 0.02
History of allergy
No 1569 55.1 1.00 Reference 1.00 Reference
Yes 465 62.5 1.13 1.06-1.21 1.13 1.05-1.20
Previous SARS-CoV-2 infection
No 1841 57.0 1.00 Reference 1.00 Reference
<180 days before 145 50.5 0.89 0.79-1.00 0.86 0.76-0.98
>180 days before 94 64.8 1.14 1.00-1.29 1.16 1.01-1.32
P-trend 0.71 0.63
ACEI therapy
No 2002 56.8 1.00 Reference 1.00 Reference
Yes 32 50.8 0.89 0.70-1.14 1.02 0.80-1.30
ARB therapy
No 1999 56.9 1.00 Reference 1.00 Reference
Yes 35 44.9 0.79 0.62-1.01 0.97 0.75-1.25

Abbreviations: ACEI, angiotensin-converting enzyme inhibitor; ARB, angiotensin II receptor blocker; BMI, body mass index;
SARS-CoV-2, severe acute respiratory syndrome coronavirus 2
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tection against disease. At the same time, they may
also lead to the development of signs and symptoms
of injection-site inflammation (pain, redness and
swelling) in vaccinated individuals. Moreover, me-
diators and products of inflammation in the circu-
lation can affect the entire body, causing systemic
side effects (such as fever, fatigue, and headache)
(20). Continued monitoring of reactogenicity of
COVID-19 vaccines outside of clinical trial settings
may provide additional information for healthcare
practitioners and the public about transient local
and systemic reactions. This will allow patients to
alleviate some of the potential anxiety concerns due
to postvaccination reactogenicity (21).

Our findings are in agreement with previous in-
vestigations showing that females and younger in-
dividuals were more likely to report adverse events
after BNT162b2 vaccination (18,19, 22, 23). Older
individuals normally report less adverse events,
probably because the intensity of innate immune
responses reduces during lifetime. This hypothesis
is supported by the fact that older people display
lower systemic levels of 1L-6, IL-10 and CRP af-
ter vaccination (24), which could contribute to their
tendency to report fewer systemic adverse events, in
particular fever. In addition, women are more likely
to experience more adverse events, as compared
to men, possibly because of genetic and hormonal
differences (25). Indeed, sex hormones have been
shown to influence immune responses and cytok-
ine levels, with androgens and high doses of estro-
gens being immunosuppressive (26, 27). The role of
smoking status and BMI levels in predicting adverse
events have not been investigated in previous pub-
lications. However, people with higher BMI levels
may experience less adverse events, because of the
low-level chronic inflammation which characterizes
them (28). Moreover, also current smokers may be
at lower risk of developing AEs, probably because of
the immunosuppressive effect of smoking (29, 30).

Finally, our study shows that HCWs recently in-
fected with SARS-CoV-2 were at lower risk, while
workers who had resulted positive to SARS-CoV-2
more than six months before vaccination were at
greater risk of experiencing AEs. Discordant results
were also found in the literature. In some previous

studies, history of SARS-CoV-2 infection was as-

sociated with an increased risk of AEs after both
BNT162b2 doses, either in the general population
(19) or among HCWs (31). However, in another
study from Milan, higher rates of AEs in HCWs
with a history of SARS-CoV-2 infection were
observed after the first dose of vaccine, while the
contrary was observed after the second dose (23).
In addition, in another small Italian study among
HCWs a positive association with previous SARS-
CoV-2 infection after the first BNT'162b2 dose, but
not after the second was found (22). On one hand,
subjects with a prior SARS-CoV-2 infection are
expected to report more AEs, due to the increased
immunogenicity (32, 33). On the other hand, it is
also well known that high recall and anamnestic re-
sponses to vaccination are associated with intervals
of at least 3—4 months between stimuli, with longer
intervals associated with generally greater responses
(15).

The present study has some strengths. This is one
of the first studies investigating the side-effects fol-
lowing BN'T162b2 vaccination in a real-world set-
ting. Moreover, the large sample size allowed us to
provide a comprehensive picture of different AEs. At
the same time, we recognize several limitations. First,
due to time constraints, we were not able to collect
data on AEs after the first vaccine dose. Therefore,
we could not evaluate the full picture of BNT162b2
vaccine safety nor evaluate how many HCWs did
not complete the vaccination due to severe AEs af-
ter the first dose. However, either the BNT162b2
RCT (10) or other studies among HCWs reported
no serious AEs after the first dose (19, 22, 23). Also
a study in Milan reported only 5 HCWs out of 3078
who refused the second dose because of “moderate
symptoms” (23). Therefore, we have no reason to ex-
pect a different behavior in our hospital. In fact, the
main reason for not doing the second dose was a rec-
ommendation of the Italian Ministry of Health, who
in March 2021 (when 70% of HCWs had already
been vaccinated) declared that subjects infected 3-6
months prior to vaccination can be considered fully
vaccinated with only one dose.

A second limitation is that not all HCWs re-
sponded to the invitation to perform a serology test.
Although this fact reduced the sample size, we believe
that selection bias in reporting AEs after vaccination
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is implausible, because participation depended on
willingness to check one’s anti-S antibody level, not
on the development of AEs. Notably, the frequency
of systematic AE after the second BNT162b2 dose in
our study (56.8%) was similar to that found in the first
BNT162b2 clinical trial (10) and in a study in Milan
(52.0%) (23), higher than in a study in Italy (37.1%
moderate and 4.7% severe) (22), and much higher
than in a large UK study (22.0%) (19). In summary,
we feel our study gave a fair picture of AEs occurrence.

A third limitation is that our analysis was based
on subjects’ self-reports and not on clinical diagno-
sis, which may introduce information bias. However,
this limitation is common in pharmacoepidemio-
logic studies.

CONCLUSIONS

In conclusion, our study shows that the second
dose of BNT162b2 vaccine causes frequent local
and systemic AEs, with females, younger ages, peo-
ple with allergy history, who had a history of SARS-
CoV-2 180 days or more before second dose, and
not currently smoking being at a greater risk. How-
ever, AEs were mostly light/mild and of short dura-
tion, therefore our findings, in agreement with other
studies, support the safety of the vaccine. In inter-
preting these results, one should consider that our
study was limited to a working population in rela-
tively good health. AEs in specific population sub-
groups, such as pregnant women, younger and older
subjects, and people with severe diseases should be
assessed in different settings.
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