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Abstract
Purpose The impact of SARS-CoV-2 pandemic on other pathogens is largely unknown. We aimed to compare the prevalence 
of vaccine-preventable invasive bacterial infections before and during the pandemic in Piedmont (Italy).
Methods We defined the monthly incidence of S. pneumoniae, H. influenzae and N. meningitides-invasive diseases from 
January 2010 to June 2021. Then, we compared the mean monthly cases during the previous 5 years (2015–2019) and the 
monthly cases in 2020 or 2021.
Results We found significant reductions for invasive pneumococcal diseases (IPDs) in adults and H. influenzae-invasive dis-
eases in 2020 and 2021 in comparison to the previous years, but not for invasive meningococcal diseases and IPDs in children.
Conclusions Further data are needed to confirm these findings and define possible post-pandemic evolutions in the epide-
miology of vaccine-preventable invasive bacterial diseases.
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Introduction

In Italy, vaccine-preventable invasive bacterial diseases 
(IBDs) are constantly under surveillance by regional and 
national organisations. This surveillance is essential to 
define the spread of these pathogens, to prevent local or 
national outbreaks. Moreover, it allows to monitor serotype 
or serogroup changes among populations, in relation to spe-
cific vaccine programmes [1].

Since February 2020, the COVID-19 pandemic has com-
pletely put under pressure the National Health Service in 
Italy, as well as in many other countries. Therefore, there 
was a reduction of its usual healthcare levels, ranging 
from emergencies not related to SARS-CoV-2 infection to 
all other routine activities. During the pandemic, several 

countries registered a decrease in the incidence of commu-
nity-acquired infections, such as influenza, respiratory syn-
cytial virus, pertussis, varicella and invasive pneumococcal 
diseases (IPDs) [2, 3].

In Piedmont, the regional service of epidemiology (SeR-
EMI), in cooperation with the regional reference laboratory 
at our university hospital, is responsible for the surveillance 
of vaccine-preventable IBDs. In particular, all cases of inva-
sive disease caused by Streptococcus pneumoniae (SP), Hae-
mophilus influenzae (HI) or Neisseria meningitidis (NM) are 
notified to SeREMI. Then, if possible, the bacterial isolate 
is sent to the regional reference laboratory for serotype or 
serogroup determination. Piedmont region, which represents 
approximately 7.5% of the whole Italian population, shows 
high vaccination rates in the paediatric population. In par-
ticular, vaccine coverage increased from 86% in 2010 to 92% 
in 2019 for pneumococcal conjugate vaccine 13 (PCV-13) 
at 24 months. In the same period, NM serogroup C vaccine 
coverage at 24 months grew from 71 to 91%. Vaccine cover-
age for HI type b always reached at least 95% coverage at 
24 months since 2010 [4].

The aim of this work was to describe the diffusion of 
IBDs from January 2010 to June 2021, with a focus on 
the impact of COVID-19 pandemic and all related control 
measures. In particular, Italy went to a complete lockdown 
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in March and April 2020. After that, the second wave of 
COVID-19 imposed strict measures once again. A second 
time, from late October 2020 to late April 2021, Italian 
people movements and interactions were reduced to fight 
the “second wave” of COVID-19. Indeed, “basic measures” 
(BM) are still applied: since the beginning of the pandemic, 
social distancing and frequent handwashing are strongly 
recommended, while face masks are mandatory at least in 
public indoors environment [5].

Methods

We defined the monthly cases of SP, HI and NM-invasive 
diseases, based on cases notification to SeREMI from Janu-
ary 2010 to June 2021. Data for SP were split, to differenti-
ate the paediatric (< 15 years old) and the adult population 
(> 15 years old). In fact, the availability of two different vac-
cines for children and adults, different vaccine coverage and 
the different SP prevalence in the two populations require a 
separate analysis. Data for SP in adults and HI were avail-
able from January 2012, when these surveillances started.

Student’s t test was performed to define variations 
between the mean monthly cases during the previous 5 
years (2015–2019) and 2020 cases or the 2015–2019 mean 
monthly cases in the period January–June and the cases in 
the same period of 2021. Data were considered statistically 
different for p < 0.01.

Results

SP in the paediatric population showed a general trend of 
decrease during the years, as shown in Fig. 1a. In 2020, we 
only registered two cases of IPDs in children, but compared 
to the mean cases of the previous 5 years we did not find 
statistical differences (p = 0.02). Both cases were caused by 
non-PCV-13 serotypes (19A and 23B), while during 2019, 
one case out of five was attributed to serotype 7F (PCV-13).

IPD cases in adults are shown in Fig. 1b. It is possible 
to observe an increase of cases from 2012 with a peak in 
2017 (n. 297) and the classic seasonal peak during the win-
ter. In 2020, only 94 cases were notified with a significant 
decrease compared to the previous years (p = 0.001). The 
same trend was observed during the first 6 months of 2021, 
when only 29 IPD cases were registered among adults. This 
data is significantly lower compared to the same period of 
the previous 5 years (p = 0.004) and significantly similar to 
the first 6 months of 2020 (p = 0.41). In this period, 73/94 
IPD cases among adults were caused by non-PCV-13 sero-
types (77.7%), which is consistent with the general serotype 
switch we observed in the last 10 years (data not published). 
Interestingly, all other isolates were serotype 3. Nonetheless, 

no significant differences were found in serotypes preva-
lence during the years. Considering the monthly cases in the 
period 2020–2021, the decrease in IPDs in comparison to 
the previous 5 years was evident (Fig. 1c). In particular, this 
decrease is more marked during the periods of more strict 
social distancing measures (SD) or lockdown (L), rather than 
periods of application of BM alone.

In the general low-prevalence setting of invasive menin-
gococcal disease (IMD) in our region, we could observe 
a halving of cases in 2018, when we registered the lowest 
number of cases since 2010 (Fig. 1d). We could not define 
statistical differences in 2020 compared to the previous 5 
years (p = 0.05). Based on typing, we observed a prevalence 
of serogroup B (Fig. 1e), with no significant differences 
between serogroups during years.

As regards HI-invasive infections, before the pandemic 
we were registering a slight, but constant, increase in cases 
with a peak of 25 cases in 2019 (Fig. 1f). 57% of isolates 
were unencapsulated non-typeable HI. During 2020, only 
six cases were reported, with a significant decrease in com-
parison to the previous 5 years (p = 0.004). In the same 
way, 2021 showed significant differences with the period 
2015–2019 (p = 0.002) and significant similarity to 2020 
(p = 0.21), even if the sample abundancy was very low.

Discussion

Since February 2020, the Italian healthcare system has been 
put under pressure by the COVID-19 pandemic. With the 
aim of reducing the spread of SARS-CoV-2, the Italian gov-
ernment applied strict social distancing measures, similarly 
to many other countries in the world. From the second wave 
(October 2020), these measures were differentiated based on 
regional epidemiology, thus avoiding a national lockdown 
[5]. In this perspective, we aimed to determine the impact 
of such measures on the diffusion of vaccine-preventable 
bacterial-invasive diseases in our region. In fact, SP, HI and 
NM-invasive infections share with SARS-CoV-2 and many 
other respiratory pathogens the need of close contact and 
droplets for their airborne transmission. Thus, social distanc-
ing and related protection measures have a great potential 
against all three pathogens, considering their efficacy against 
the high transmissibility of SARS-CoV-2 [6].

In general, we observed statistically significant decrease 
for IPDs among adults and HI-invasive diseases, both in 
2020 and 2021. A decrease was registered also for IPDs 
in children and IMDs, but the few number of cases could 
not determine a statistical significance. The Italian Istituto 
Superiore di Sanità (ISS) in its 2020 report for IBDs high-
lighted the general decrease for all three pathogens in terms 
of cases notification [7]. In agreement with other authors 
[2, 3], the ISS takes into account the possibility of a partial 
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under-notification, especially in the more difficult periods 
of the pandemic. Indeed, the severity of IBDs itself cannot 
suggest a significant impact of under-diagnosis or under-
notification coherent with such a reduction in IBDs [5, 7].

In general, IMDs strongly decreased in Italy and only 69 
cases were registered in 2020, compared to 190 in 2019. 
In particular, the decrease started from March 2020, at the 
same time of national lockdown [5]. Due to the few num-
ber of cases, we could not determine monthly changes, but 
annual data clearly show the same decrease in the whole 
period March 2020–June 2021. Interestingly in France, the 
reduction of invasive meningococcal diseases (IMDs) was 

associated with an increase of respiratory manifestations due 
to non-hypervirulent Neisseria meningitidis in COVID-19 
patients [8]. We could not highlight this phenomenon in our 
region and, to our knowledge, it was not reported in Italy.

Considering IPDs, we could determine a significant 
decrease only in the adult population. Older people are 
affected by lower vaccination rates compared to children, 
but they were more isolated thanks to lockdown or social 
distancing. In fact, in this population we could highlight 
the stronger decreases in IPDs coincidental to more strict 
social distancing rules periods. In the same way, in Eng-
land, lockdown-related measures led to a strong reduction 

Fig. 1  a Invasive pneumococcal disease (IPD) cases notified in the 
paediatric population from January 2010 to June 2021, based on 
4-month periods; b IPD cases notified in the adult population from 
January 2012 to June 2021, based on 4-month periods; c monthly 
cases of IPD in the adult population in 2020 and 2021 compared 
to the mean cases of previous 5  years; in comparison to the previ-
ous years, Italian population continuously applied BM from Febru-

ary 2020; L: lockdown period; SD: more strict social distancing rules 
periods; d invasive meningococcal disease (IMD) cases notified from 
January 2010 to June 2021, based on 4-month periods; e IMD cases 
notified from January 2010 to June 2021, according to serogroup; NT 
non-typeable; f HI-invasive disease cases notified from January 2012 
to June 2021, based on 4-month periods
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of invasive pneumococcal diseases (IPDs) in comparison to 
the same period of previous years [9].

Compared to IPDs and IMDs, there is lack of data about 
COVID-19 impact on the prevalence of H. influenzae-inva-
sive diseases. Anyway, some studies reported HI as a major 
bacterial co-infection with COVID-19, in terms of both 
concomitant invasive infection and respiratory co-infection 
[10, 11]. In our region, we could not determine an increase 
in HI-invasive infections, while respiratory infections lack 
a systematic surveillance. On the contrary, we determined 
a significant reduction of HI-invasive diseases in 2020 and 
2021. As for IPDs in adults, the reasons stand in the impact 
of the pandemic on the adult population, more affected by 
this IBD and the prevalent airborne transmission of HI.

Finally, a recent model on the Japanese population 
hypothesized reduced vaccine coverage for the next years 
as a possible negative impact of the pandemic [12]. Unfor-
tunately, regional data on 2020 vaccinations are still not 
available and this issue will require further investigations. 
Another limitation of this study regards its reduced cov-
erage of the Italian population. Nonetheless, our findings 
are consistent with previous studies [1–5] and support the 
hypothesis of a decrease of vaccine-preventable IBDs due 
to COVID-19 spread and its consequences. In particular, 
different transmission mode based on pathogen or popula-
tion age should be further investigated. For these reasons, 
additional local and national data will be needed to confirm 
our findings and to follow possible evolutions of vaccine-
preventable IBDs prevalence after the pandemic.
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