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• Health care workers (HCWs) are a particularly at risk of get infected by SARS CoV-2: in Italy 124,003 

(4.2%) COVID-19 have been reported in this population

• BNT162b2 first mRNA vaccine approved (Dec-21 EMA): 

o 95% efficacy 

o low incidence of moderate adverse events

• A worldwide vaccination campaign was launched (prioritizing HCWs) to achieve the goal of creating 

the herd immunity but some questions remain open on reactogenicity to vaccine:  

1) Safety in real-world setting is comparable to RCT data?

2) Is there a higher risk of AE in subjects who have already experienced SARS CoV-2 infection? 

3) Time between SARS CoV-2 infection and vaccination and the severity diseases affect the risk of AE? 

4) Demographic parameters associated with differences in vulnerability to risk?
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Reactogenicity Immunogenicity

Physical manifestation of the inflammatory response 

to vaccination

Ability of a vaccine to induce an immune 

response (antibody- and/or cell-mediated)
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Primary: Verify whether a previous SARS CoV-2 infection or COVID-19 brings about an 

increased risk of suffering local or systemic symptoms upon anti-SARS CoV-2 

vaccination. 

Study aims

BNT162b2 

vaccination

Symptoms after

vaccination

Previous SARS 

CoV-2 infection

No previous SARS 

CoV-2 infection

Secondary: Establishing whether other variables affect the risk of adverse reactions to vaccine.
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Study Design

Study population: HCWs of ASST S.Paolo e Carlo vaccinated with mRNA BNT162b2 between January 4th and 

February 9th 2021 and responded to an online questionnaire, from the occupational medicine service. 

Online questionnaire: 3 sessions

1. Demographic session and COVID-19 anamnesis

2. Adverse events to the first dose of BNT162b2 vaccine

3. Adverse events to the second dose of BNT162b2 vaccine. 

Subjects were asked type of symptoms and whether interfered with daily activities or resulted in time-off work. 

Endpoints: 

• Moderate systemic symptoms (MSS): symptoms interfering with daily activities or resulting in time-off work 

occurring after either the first or the second dose of vaccine (corresponding  to Grade 3 FDA Guidance), 

• Severe systemic symptoms (SSS): those requiring hospitalization or death (Grade 4, FDA)

Exposure: Data from the hospital occupational medicine service on the occurrence of asymptomatic or 

symptomatic SARS CoV-2 infection, as well as timing and severity of disease were also collected. 

Only subjects with a known positive SARS CoV-2 NP swab has been classified as previously infected to SARS CoV-2

(both subjects with COVID-19 and asymptomatic SARS CoV-2 infection) 

US DHHS FDA Guidance for Industry. Toxicity grading scale for healthy adult 

and adolescent volunteers enrolled in preventive vaccine clinical trials. 
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• Descriptive statistics and Chi-square or Kruskal Wallis test, for the comparison of subjects with and without a 

previous SARS CoV-2 infection. 

• Univariate and multivariable logistic regression models to evaluate the association between a previous SARS 

CoV-2 infection (and other variables) and the occurrence of MSS: 

i) after the first dose

ii) after the second dose

iii) after either the first or second dose.

• A separate analysis only in the patients with previous SARS CoV-2 infection to evaluate the association of MSS 

with:

 time from SARS CoV-2 infection to vaccination 

 severity of COVID-19

Statistical Analysis
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Flowchart – Enrollment 

5562 HCWs vaccinated (at least 1st 

dose) received the questionnaire

3078 filled the 

questionnaire

(included in the study)
2682 without previous

SARS CoV-2  infection

(87.1%)

396 previously exposed

to SARS CoV-2  (12.9%)

HCWs vaccinated

(n=5562)

Survey respondents

(n=3078) p-value

Gender, Female, n(%) 3483 (61·9%) 1980 (64·3%) 0·028

Age, years, median (IQR) 47 (35-56) 47 (34-56) 0·785

Italian, Yes, n(%) 5139 (91·4%) 2856 (92·8%) 0·001

Previous COVID-19, n(%) 677 (12·2%) 396 (12·9%) 0·349

3049 receive the 2nd 

dose
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Characteristics of the study group

Prevalence of previous COVID-19 infection at vaccination: 14% among healthcare personnel, 7.5% among 

technicians and 8.0% among clerks
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Symptoms (≥2%, 1st or 2nd dose) 

Local

Systemic

544 HCWs (17.6%) missed 
at least 1 day work 
399 (13.0%) symptoms 

limited daily activity (not 
missing work)

Symptoms either 1st or 2nd  dose

No Symptoms 609 (19.8%)

Only local 365 (11.8%)

Systemic Mild 1,161 (37.7%)

Systemic Moderate 943 (30.6%)

Systemic Severe 0 (0.0%) 

Median duration of
symptoms was of 24 h
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Uncommon (<2%) symptoms (1st or 2nd dose)
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Severity of symptoms after the 1st or 2nd dose
1st dose

2nd dose
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Local symptoms observed (1st and 2nd dose)

1st dose

2nd dose
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Systemic symptoms observed (1st and 2nd dose)

1st dose

2nd dose
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Reasons for not administering the second dose of vaccine

A total of 29 subjects did not receive the second dose of vaccine due to occurrence of: 
• Moderate symptoms resulting in 2nd dose refusal (N=5),
• Travel abroad (N=1): 
• Quarantine due to household contacts (N=2) 
• COVID-19 pauci-symptomatic disease (N=21) 

• Symptoms appeared median 7 days after 1st vaccine 
administration (6-9), but in one case the latency was of 
17 days.
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Predictors of the occurrence of MSS (N=2682)
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Predictors of the occurrence of MSS in HCW 

previously exposed to SARS CoV-2 (N=396)
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Summary of results

• COVID-19 do not suffer from more serious AE after a complete cycle of SARS CoV-2 vaccination 

compared to SARS CoV-2 naïve subjects.

• 3-fold higher risk of MSS after the 1st dose of vaccine 

• 30% lower after the 2nd dose

• MSS risk not affected by the time from COVID-19 diagnosis to vaccination, but by the severity of 

COVID-19

• Higher risk in females, and in younger individuals.

• In this real-world scenario the safety of BNT162b2 vaccine is confirmed:

- 59.6% after the 1st dose and 73.4% after the 2nd reported local or syst. symptoms (mostly mild).

- MSS occurred in 6% and 28% of subjects after the first and second dose, respectively. 

- No serious AE leading to hospitalization or death
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Limitations

• Selection bias: Half of the invited HCWs have filled the online questionnaire (more woman)

• Recall bias: those filling the questionnaire might be those experiencing symptoms more frequently 

• Fear of side effects might be more frequent in our real-word cohort compared to the close 

monitoring schedule as in RCT, thus reporting even minimal symptoms

• Persons who experienced COVID-19 might be more anxious on possible side effects of vaccination 

and this could have affected their reporting. 

• Information on comorbidities and BMI are lacking in our study, thus we might have missed a 

possible confounding factor predictive of post-vaccination symptoms occurrence
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Discussion

• Better prognosis of females in the acute phase  higher level of IgG Ab in the early phase 

• Association between female and “long COVID”, part of gender differences in the immune responses

• Women’s awareness of symptoms, higher attention in their health conditions 

• In other settings (e.g. HIV) women show higher frequency of AE often leading to TD

An already primed immune system might explain the higher risk of MSS at the first dose, reactogenicity

was sustained at the first dose, and lost by the second dose (compared to SARS CoV-2 naïve)

Previous COVID-19

Female

Post vaccine higher titer of anti-SARS CoV-2 neutralizing Ab in younger people; suggesting that immune 

mediated mechanisms resulting in increased reactogenicity responsible of symptoms

Mussini C et al. Clin Microbiol Infect 2021; Zeng F et al. J Med Virol 2020; Bai F C et al.  under review; Abu Jabal K et al. Eurosurveillance 2021 

Younger
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