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Abstract

Introduction: Widespread administration of vaccines should be considered the best preventive strategy in Public Health. 
Influenza, pneumococcal disease, and Sars-CoV-2 are major public health problems. The last influenza vaccine season, as 
well as the previous one, took place in the midst of a pandemic. This led to the need to evaluate the possible relationship 
between influenza and pneumococcal vaccines in the susceptibility and severity of COVID-19 disease. Secondary bacterial 
infections (SBI) contribute to a significant proportion of influenza-related mortality, with Streptococcus pneumoniae as the 
main co-infecting pathogen. Vaccines against bacterial pathogens can reduce the incidence and severity of co-infections. The 
Influenza Vaccination Campaign runs annually for four months, from October 1 to January 31 of the following year; for the 
Pneumococcal Program, it is recommended to use the influenza vaccination campaign as an opportunity to immunize against 
pneumococcus as well.
Aim of the study: The study aims to compare the trend of COVID infections - during the period from November 1, 2021 to 
May 31, 2022 - among health care workers who received regular flu vaccination, and to assess, whether among those who also 
received pneumococcal vaccination during their lifetime, they were better protected against SARS-CoV-2.
Materials and Methods: The scenario was defined through extrapolation of data recorded in the Lazio Region's Regional 
Vaccine Registry (AVR). The sample of 964 individuals consisted of healthcare workers who underwent influenza vaccination 
during the last Vaccine Campaign (October 2021-January 2022 period) in the ASL of Viterbo. We explored the relationship 
between pneumococcal vaccination and COVID-19 test positivity. Within the identified cohort, the number of pneumococcal 
vaccinations administered over a lifetime and the swab positivity for Sars-CoV-2 was noted. The following data were considered:
• Number of HCP who underwent influenza vaccination during the last vaccination campaign;
• Number of HCP who underwent influenza vaccination who also received pneumococcal vaccination during their lifetime;
• Number of HCP who underwent influenza vaccination and contracted SARS-CoV-2 during the period from November 1, 

2021 to May 31, 2022;
• Number of HCP who received influenza vaccination and also received pneumococcal vaccination during their lifetime and 

were infected with SARS-CoV-2 during the period from November 1, 2021 to May 31, 2022.
Results: Analysis of the data collected shows that 65.5% of the healthcare workers in our sample, all of whom were vaccinated 
against influenza during the last Vaccination Campaign, did not contract Sars-CoV-2 infection during the observation period 
(November 1, 2021-May 31, 2022). 
Among the 172 HCP who had also undergone pneumococcal vaccination during their lifetime, only 10.4% contracted Sars-
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CoV-2 infection, compared with 39.7% infections found among those who had undergone only influenza vaccination. 
Conclusion: Pneumococcal vaccinations were found to be associated with a lower likelihood of SARS-CoV-2 infection in 
healthcare workers vaccinated against influenza in the last CVA. For the upcoming fall-winter season, it will be important to 
develop a strengthened vaccination strategy, achieving higher vaccination coverages in those at risk. It is also necessary to 
implement information, education and awareness campaigns for health care workers and the general public.

Keywords: Public Health; Flu; Influenza; Pneumococcus; Covid-19; SARS-CoV-2; Vaccination Campaign

Abbreviations: GP: General Practitioner; AVR: Regional 
Vaccination Registry; CVA: Flu Vaccination Campaign; HCPs: 
Health Care Professionals; ASL: Local Health Authority.

Introduction

Widespread administration of vaccines should be 
considered the best preventive strategy in Public Health, as 
demonstrated in the case of influenza, pneumococcal disease, 
shingles, meningococcal disease, pertussis, diphtheria [1] 
and, most recently, SARS-CoV-2 infection. The frail, the 
elderly and the particularly exposed, including health care 
workers, must be protected as a priority through vaccination 
[2].

Influenza, Pneumococcus and Sars-CoV-2 are major 
Public Health issues and a source of costs in terms of work 
and school absences, general practitioner consultations and 
hospital admissions due to possible implications [2].

Seasonal influenza is a major cause of morbidity, 
mortality and access to healthcare services globally [3]. In 
accordance with the World Health Organization (WHO), up 
to 650,000 deaths are associated with seasonal influenza 
respiratory infections annually [4].

HCP are at increased risk for influenza infection, and have 
been often identified as sources of infection for vulnerable 
patients [5].

The rationale for immunizing HCPs against influenza 
relies on the need to protect them, especially those with 
co-morbidities, their patients, and to provide healthcare 
services particularly at a time of high demand [4].

The last flu vaccine season, as well as the previous one, 
was unique in that it took place in the midst of a pandemic. 
This led to the need to evaluate the possible relationship 
between the influenza and pneumococcal vaccines in the 
susceptibility and severity of COVID-19 disease [6].

Influenza vaccination prevents influenza-related 
diseases and thus reduced the burden on National Health 

Systems during the COVID-19 pandemic [7], even if it remains 
a serious Public Health problem, since seasonal epidemics 
affect approximately 5-10% of the population [8]. 

Most people with influenza recover within a week 
without complications; however, in some cases, serious 
complications up to death can occur in the high-risk 
population [9]. 

The Lazio region’s recommendations for the Influenza 
Vaccination Campaign indicate the need to offer vaccination 
to all individuals in the target groups, among which health 
care workers, adults aged ≥60 years and pregnant women 
are identified with the highest priority. Given the likely 
co-circulation of influenza and SARS-CoV-2 viruses in the 
coming autumn-winter season, it is necessary to reaffirm the 
importance of influenza vaccination to simplify diagnosis and 
management of suspected cases, given the similar symptoms 
between SARS-CoV-2 and Influenza [10].

The vaccines available in the Lazio Region in the last 
CVA for the health care population were Flucelvax Tetra® and 
Fluad Tetra® [10].

Synergistic interactions between respiratory viruses 
and Streptococcus pneumoniae have been extensively 
investigated [11].

In the COVID-19 pandemic, Pneumococcus is the most 
common coinfecting pathogen. The weakening of immune 
function caused by COVID-19 remains a high-risk factor for 
pneumococcal disease, which has similar symptoms and 
risk factors with COVID-19. COVID-19 is now considered 
a primary risk factor for pneumococcal pneumonia and 
invasive pneumococcal disease. Thus, pneumococcal 
vaccination during the COVID-19 pandemic has become 
more critical than ever [12].

Secondary Bacterial Infections (SBIs) contribute to a 
significant proportion of influenza-related mortality, with 
Streptococcus pneumoniae as major coinfecting pathogen. 
Vaccines against bacterial pathogens can reduce coinfection 
incidence and severity [13].
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Streptococcus pneumoniae, with its more than 90 
serotypes - with different epidemiological characteristics 
and pathogenicity - is a pathogen of considerable importance 
to Public Health because it causes morbidity and mortality 
on the world population. Some categories of the population 
are particularly vulnerable to infection [14].

The pneumococcal vaccine used in the Lazio Region 
during the last Vaccination Program for the health care 
population was Prevenar 13 [15].

Starting in late 2019, the world was faced with SARS-
CoV-2, the etiological agent of coronavirus disease 2019 
(COVID-19) [3,16]. The pandemic was declared on March 
11, 2020 [16]. In this context, shortages of health personnel 
have been found, with HCPs, especially those in the frontline, 
disproportionately affected [17], and high rates of absences 
from work were recorded [18].

The Coronavirus Disease 19 (COVID-19) outbreak 
continues to be a burdensome, multifaceted Public Health 
concern, and as of 26 September 2022, the number of 
confirmed worldwide cases has risen to 611.671.073. It has 
also been responsible for 6.517.805 deaths. At this date a total 
of 12.640.866.343 vaccine doses have been administered 
[13,19]. In Italy, at the same date, there were 22,241,369 
confirmed cases of Covid-19, with 176,775 deaths [19].

The COVID emergency has been of great impact for 
Health Systems: among the various causes mainly for the 
rapidity of spread and the lack of intervention plans of 
immediate implementation [20].

A recent study of more than 30,000 people found that 
those who had been vaccinated against influenza were nearly 
90% less likely to develop severe coronavirus disease in the 
following months than those who had not been vaccinated 
[21]. The study, conducted prior to the introduction of 
COVID-19 vaccines, confirms that boosting immune defenses 
with flu vaccines could help the body reject the SARS-CoV-2 
[22].

These considerations have led to the hypothesis that 
influenza and pneumococcal vaccinations could stimulate 
an immune response and potentially lower the risk and the 
severity of other infections, including COVID-19 [12].

In Italy, data on incidence over time of influenza vaccine 
coverage show a clear peak in the 2020-2021 Campaign, 
clearly correlating with the advent of the Covid-19 pandemic. 
The incidence, in the 2021-2022 Campaign, is still at higher 
levels than in the past two decades, although down from the 
2020-2021 Campaign [23].

In the Lazio Region, data on the incidence of influenza 
vaccine coverage over time are almost overlapping with 
national data, with the peak at the 2020-2021 Campaign 
even more pronounced than at the national level [23].

For HCP, influenza vaccination is recommended and 
offered free of charge. These individuals can be vaccinated 
by GPs or by the Vaccination Centers of the Local Health 
Authorities. 

Influenza vaccination of HCPs is effective in reducing 
the incidence of the disease and related absences from work 
among them, saving financial resources and preventing 
mortality among patients [24].

The Influenza Vaccination Campaign runs annually for 
four months, from October 1 until January 31 of the following 
year; for the Pneumococcal Program it is recommended 
that the flu vaccination campaign should be used as an 
opportunity to immunize against pneumococcus as well, for 
which - since it is not a vaccination to be repeated annually - 
the opportunity is granted during the whole year [15].

Co-administering of the two vaccinations - influenza 
and pneumococcal - is recommended due to the fact that the 
results obtained in terms of safety and immune responses 
to co-administered pneumococcal and influenza vaccine are 
not inferior compared with each vaccine given alone [25].

Aim of the Study

The study aims to evaluate the possible correlation 
between pneumococcal vaccine administrations and SARS-
CoV-2 virus infection found among HCPs from the Local 
Health Authority of Viterbo vaccinated against influenza in 
the last vaccination Campaign. The study did not consider 
Covid vaccination, as it was made mandatory in Italy for all 
healthcare workers by the 24 March 2022 Decree [26].

Specifically, the study aims to compare the trend of 
COVID infections - during the period from November 1, 2021 
to May 31, 2022 - among health care workers who received 
regular flu vaccination, and to assess whether those who 
also received pneumococcal vaccination during their lifetime 
were better protected against SARS-CoV-2.

Materials and Methods

The scenario under study was defined through the 
extrapolation of data recorded on the Lazio Region’s Regional 
Vaccination Registry (AVR). 

The sample of the 964 individuals consists of HCPs who 
underwent vaccination during the last Vaccination Campaign 
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by GPs or at one of the vaccination centers of the Local Health 
Authority (ASL) of Viterbo. 

Lazio is a region in central Italy, with Rome as its capital, 
covering about 17,232 km2 [27], with a population of 
5,715,190 [28]. The Province of Viterbo, with a population of 
307,592 inhabitants [28] and an extension of 3,615 km2 [29], 
represents its largest province, after the Metropolitan City of 
Rome Capital [27].

Using data from patients who received the flu vaccine, 
we explored the relationship between pneumococcal 
vaccination and COVID-19 test positivity in healthcare 
workers in the ASL of Viterbo who were vaccinated against 
influenza in the last Flu Campaign.

Data on influenza vaccinations administered to 
healthcare workers in the ASL of Viterbo refer to the period 
October 2021-January 2022. Within the identified cohort, the 
number of any pneumococcal vaccination administrations 
performed over a lifetime was noted.

The following data referring to health care personnel in 
the ASL were considered:
a. Number of healthcare workers who underwent influenza 

vaccination during the last vaccination Campaign;
b. Number of health care workers who underwent influenza 

vaccination during the last vaccination Campaign and 

also received lifetime pneumococcal vaccination;
c. Number of health care workers who underwent influenza 

vaccination during the last vaccination Campaign and 
were also infected with SARS-CoV-2 during the period 
November 1, 2021 to May 31, 2022;

d. Number of health care workers who received influenza 
vaccination during the last vaccination Campaign and 
also received pneumococcal vaccination during their 
lifetime and were infected with SARS-CoV-2 during the 
period November 1, 2021 - May 31, 2022.

The scenario identified was reprocessed using Windows 
Access, Excell software and access to the Lazio Region’s AVR 
platform in use at the Public Health and Hygiene Service of 
the Prevention Department of the Local Health Authority of 
Viterbo. 

Results

Among the 964 HCPs in the Local Health Authority of 
Viterbo who had been immunized for influenza in the last 
Vaccination Campaign, 333 - corresponding to 34.5% - were 
found to be infected with Sars-CoV-2 during the period 
November 1, 2021 to May 31, 2022. HCPs who did not 
contract the infection during the reporting period were the 
65.5% (631 HCPs) (Figure 1).

Figure 1: Percentage of healthcare workers vaccinated against influenza in the last Influenza Vaccination Campaign in the 
Local Health Authority of Viterbo who tested positive for the Sars-CoV-2 swab during the period.

The 964 HCPs who were immunized for influenza, 172 
(18%) had also received the pneumococcal vaccination in 
their lifetime, compared to the 792 (82%) who had never 

received pneumococcal vaccination in their lifetime (Figure 
2).
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Figure 2: Percentage of health care professionals vaccinated against Influenza in the last Influenza Vaccine Campaign in the 
Local Health Authority of Viterbo who also received pneumococcal vaccination in their lifetime.

Among the 792 health care workers who underwent 
influenza vaccination during the last vaccination Campaign 
and had never received pneumococcal vaccination in 
their lifetime, 39.7% (315 HCPs) contracted SARS-CoV-2 
infection during the period November 1, 2021 to May 31, 
2022 compared with 477 (60.3%) uninfected (Figure 3). In 

contrast, during the same period, among the 172 health care 
workers who had also received pneumococcal vaccination in 
their lifetimes, 10.4 percent (18 HCPs) swabbed positive for 
Sars-CoV-2, compared with 154 (89.6%) without infection 
(Figure 4).

Figure 3. HCPs vaccinated only against Influenza with and 
without Sars-CoV-2 infection.

Figure 4. HCPs vaccinated with Influenza and Pneumococcal 
vaccine with and without Sars-CoV-2 infection.

Among the 631 Sanitarians who did not test positive 
for Covid-19 during the reporting period, 154 (24.4%) were 
those who had received pneumococcal vaccination during 
their lifetimes, compared with the 477 (75.6%) who received 
only influenza vaccination during the last vaccination 
Campaign but never received pneumococcal vaccination 

(Figure 5). In contrast, when analyzing the 333 health care 
workers who tested positive on swabs for SARS-CoV-2, only 
18 (5.4%) had undergone pneumococcal vaccination during 
their lifetime, compared with 315 (94.6%) who had never 
undergone pneumococcal vaccination (Figure 6).
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Figure 5. Pneumococcal vaccination in HCPs without Sars-
CoV-2 infection

Figure 6. Pneumococcal vaccination in HCPs with Sars-CoV-2 
infection

The figure below (Figure 7) shows the results, in 
numerical terms, regarding Sars-CoV-2 infections in the 
964 sanitarians vaccinated against influenza during the 
last Vaccine Campaign according to their adherence to the 
Pneumococcal Vaccine Program.

Data analysis shows that 65.5% of the HCPs in our 
sample, all of whom were vaccinated against influenza 

during the last Vaccine Campaign, did not contract Sars-
CoV-2 infection during the observation period that ran from 
November 1, 2021 to May 31, 2022. 

Among the 172 HCPs who had also undergone 
pneumococcal vaccination during their lifetime, only 10.4% 
had Sars-CoV-2 infection, compared with 39.7% infections 
among those who had had only flu vaccination.

Figure 7: Impact of Sars-CoV-2 and pneumococcal vaccination in Health Care Professionals. 

Discussion and Conclusion 

Our study shows that pneumococcal vaccinations were 
found to be associated with a reduced likelihood of SARS-
CoV-2 infection in healthcare workers vaccinated against 

influenza in the last CVA. These findings need to be confirmed 
by further investigation, but they are relevant given the 
likelihood of coexistence of influenza, bacterial infections, 
and COVID-19 in the upcoming fall-winter season.
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It is likely that the upcoming fall-winter season will see 
a resurgence of influenza activity to levels similar to or even 
higher than pre-pandemic levels; the potential co-circulation 
of influenza, Sars-CoV-2 and other respiratory pathogens 
could substantially increase the pressure on our National 
Health Service.

In addition, the gradual abandonment of individual 
protection systems and social distancing, could lead-in the 
coming autumn-winter season-to increased co-circulation of 
pathogens, viral and bacterial.

One of the most important measures to counteract 
this problem is to develop an enhanced vaccination 
strategy during the next vaccination season, achieving 
higher vaccination coverages in those at risk. Awareness 
campaigns are also needed for populations through targeted 
and appropriate communication consistent with scientific 
evidence. All health professionals should be encouraged to 
vaccinate and promote vaccination [30].

Analysis of the collected data suggests that pneumococcal 
and influenza vaccinations are associated with a lower 
likelihood of infection by SARS-CoV-2. 

Considering that multiple respiratory co-infections can 
lead-especially in the frail and elderly-to serious and even 
fatal consequences, our findings support the need for Public 
Health Programs to strengthen the upcoming Pneumococcal 
and Influenza Vaccination Campaigns, to be combined with 
that for SARS-CoV-2.
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