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Abstract. Background and aim. After the approval of the anti-Sars-CoV-2 vaccines for the pediatric population,
it is necessary to encourage the immunization of children aged 5-11 years, as this can reduce intergenerational
transmission. Therefore, this goal has become a priority for the COVID 19 vaccination campaign in Italy.
In the city of Milan, the mass vaccination center (MVC) Fiera Milano City, previously settled for general
population, became the main site to host pediatric vaccinations. The center was consequently remodeled to
ensure a suitable space for children. This paper provides an overview on the organization strategy implemented
by Fondazione IRCCS Ca’ Granda Ospedale Maggiore Policlinico. The modular structure and the wide
surface available in the center allowed the administration of hundreds of vaccines per day, especially in the
first opening phase. Methods: All the data for the entire period of activity of Fiera MCV, from December
1672021 to February 20t 2022, were analyzed using descriptive statistics. Resu/ts: During the entire period
of activity, from 16 December 2021 to 20 February 2022, 23% of the population in the province of Milan
aged 5-11 years has been reached and vaccinated with at least one shot of vaccine in this center. Conclusions:
Despite an enthusiastic response in the first weeks of the campaign, a progressive reduction in vaccination
adherence was observed, maybe due to the absence of restrictive measures for unvaccinated children in Italy.
(www.actabiomedica.it)
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Introduction

The Coronavirus disease 2019 (COVID-19)
outbreak, caused by Sars-CoV-2, was declared a pan-
demic on March 11, 2020 (1). According to the WHO
reported cases from 30 December 2019 to 25 Octo-
ber 2021, children and younger adolescents aged 5 to
14 years account for 7% of reported global cases and
0.1% of reported global deaths (2). In Italy, since the

beginning of the epidemic, 1.403.640 cases and 27
deaths were reported in the population aged between
0 and 19 years (3). Most infected children appear to
have a milder clinical course, in contrast with infected
elderly population (4). However, it is possible for chil-
dren to develop a severe disease requiring Intensive
Care Unit (ICU) admission and prolonged ventila-
tion (5), especially in children affected by comorbidi-
ties (6). Additionally, cases of children developing an
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inflammatory multisystem syndrome (MIS-C) after
Sars-CoV-2 infection have been reported world-wide
(7), as well as long-COVID symptoms (8).

The BNT'162b2 Comirnaty vaccine was approved
for pediatric use by the EMA on 25 November 2021
(9) and by the FDA on 29 October 2021 (10). The
vaccine was found to be safe, immunogenic and 90.7%
effective against Covid-19 in 5-to-11-year-old chil-
dren with a regimen of 2 10-pg doses administered
21 days apart (11). Furthermore, vaccinating children
can also reduce intergenerational transmission and may
also help advance other highly valued societal goals. In
fact, as school attendance is critical to the well-being
and life prospects of children and to parental partici-
pation in the economy, vaccinating school-aged chil-
dren may help minimize school disruptions because of
quarantine requirements (2).

On December 1% 2021, the pediatric formu-
lation of Comirnaty was also approved in Italy (12)
and vaccinations among children aged 5-11 started in
the same month. In Italy, at the time of this report,
1358360 children (37,15% of the whole 5-11 popu-
lation) received at least one dose and 1153931 chil-
dren (31,56% of the 5-11 population) completed the
vaccination cycle (13). In Lombardy Region, children
aged 5-11 years susceptible to vaccination are 637165,
of which 254598 (39,96%) received the first dose;
234599 children (36,82%) received the second dose or
completed their vaccination cycle with one dose (13).

Among the sites identified to host pediatric vac-
cinations in the city of Milan, the massive vaccina-
tion center (MVC) Fiera Milano City managed by
the IRCCS-Ca Granda Fondazione Policlinico (Fon-
dazione) was the major one. The center is located in
the city of Milan, in the commercial area of the Fiera
Milano City, which covers a 1300mq surface. During
the pandemic, this area had already been settled, first
to an intensive care unit and then to a MVC for the
general population (14). In fact, to face the first pan-
demic wave in Lombardy region in March 2020, the
Fondazione was commissioned to set up an Intensive
Care Unit, known as “Ospedale in Fiera”. After the
approval of the first anti Sars-Cov-2 vaccines, this area
was converted to a mass vaccination center, in Janu-
ary 2021. Then, following the displace of most of the
vaccination activity to the other MVC managed by

Fondazione, “Palazzo delle Scintille”, the Fiera Milano
City center was intended for pediatric vaccinations, in
December 2021.

The aim of this article is to provide an overview
of the organizational management of the Fiera Milano
City pediatric vaccination center and its vaccination
activity volumes.

Patients and methods

The data about children’ vaccination are collected
from the software used in the Fiera Milano City vac-
cination center. All the data for the entire period of
activity of Fiera MCV, from December 16" 2021,
to February 20" 2022, were analyzed using descrip-
tive statistics. We used the overall vaccination activ-
ity report downloaded from the software to extract the
amount of the doses administered (divided by birth
cohorts, sex and received dose number), the number of
daily administrations and the agenda’s saturation.

General organization

In the previous organization, the vaccination pro-
cess was managed in four process lines: reception, an-
amnestic area, administration area, vaccines supplying
and stock areas, with an additional emergency depart-
ment area. The modular organization on which the
center was constructed allowed not only the autonomy
for each process lines, but also their integration with the
other lines. Modular organization means that each area
in MVC interacts with other areas to reach the best op-
timization process and, in this way, it could be possible
to guarantee a huge vaccination number per day (15).

The MVC was remodeled to meet children and
caregivers’ necessities. For this purpose, areas within
the center were lined with posters and billboards fig-
uring the characters of a famous amusements park,
volunteer staff was recruited to entertain the children
during the process and screens for cartons was added
to waiting areas and to vaccination modules. Further-
more, the presence of at least one adult each child was
considered. Although the MVC is almost exclusively
dedicated to children aged 5-11, vaccinations of their
caregivers are still possible.
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Organization-wise, the main difference between
the previous and the new pediatric model is the vac-
cine administration: inoculation and anamnesis are no
longer carried out in separated spaces and by differ-
ent operators, as changing setting can be more stress-
ful for children and less time-efficient compared to the
single-step model. This increase in productivity, how-
ever, couldn’t be backed up by data, since there was
a decrease in the number of vaccinations, and thus a
proper comparison wouldn't be possible.

The vaccination center is settled at the second
floor of the Fiera Pavillion (the first floor was organ-
ized in an intensive care unit for COVID patients)
and is now organized into three different areas: the
reception area, the vaccination modules area and
the post administration waiting area. In addition, an
emergency department area is set to manage any seri-
ous reactions to the vaccine. The reception area con-
sists in 14 reception desks and in 134 seats arranged
in units of 2 or 3 chairs, to ensure the proximity of
children and their caregivers. If an allergy assessment
is required before carrying out the vaccination (such
as in case of a past severe anaphylactic reaction to a
vaccine, a contrast medium, an injective drug, or un-
controlled bronchial asthma, uncontrolled urticaria,
mastocytosis, and known allergy to a specific excipi-
ent of the vaccine) an allergological evaluation can
be booked at Fondazione. 7 modules with 6 medical
lines each are assembled for the anamnesis and the
vaccine inoculation, which occur together as a sin-
gle step of the vaccination process. Beside the medi-
cal lines, a specific area is set up to store vaccines in
refrigerators, so that the dilution and preparation of
the syringes can be performed as needed. Television
screens were also added in the modules. In the post
administration area 230 seats are as well arranged in
units and children can spend the waiting time watch-
ing cartoons projected on a big screen provided in
the room.

The center is open from 8 a.m. to 8 p.m., 7 days a
week. Two mornings a week are dedicated to the vac-
cination of children from the Child Neuropsychiatry
Department: these emotionally fragile patients need
a particular dedicated setting, to prevent interac-
tions with other children, which may stress them out.
The reservation available per day are scheduled by

Lombardy Region and transmitted to the center every
week. Medical and administrative personnel for each
shift are managed relying on scheduled slots. To facili-
tate vaccination, two open days were set up on 29 and
30 January, where the users were received without a
reservation. As a catch-up strategy, in the same session
as the child, caregivers can choose to have themselves
vaccinated as well.

Professional figures involved

The personnel involved in the Fiera Milano city
pediatric center is composed by 4 different figures:
doctors, nurses, pharmacists and receptionist. The
four professional figures report each to a person in
charge, who can always be contacted during the vac-
cination activity. In the vaccination modules, doctors
are responsible for anamnesis, vaccination eligibility,
vaccine administration, and recommend the waiting
time needed after the inoculation. The average time to
carry out the vaccination is 6 minutes, and each doctor
therefore concludes about 10 vaccinations per hour.
Nurses attend the vaccine dilution and the syringes
preparation, as well as supporting doctors during the
administration, as it may be difficult in children. Phar-
macists manage the vaccines displacement from the
stock areas to the vaccination lines and their storage
at the right temperature. In the reception desks, re-
ceptionists check the vaccination candidate’s identity
and their reservation. Furthermore, Civil Protection
volunteers and local hospitals associations volunteers
are also part of the personnel in force in the Center.
The first mentioned direct the flow of people through
the mandatory path between the entrance and the
modules, ensuring that no crowds are formed in these
areas; the others are recruited to entertain the children
during their permanence in the MCV. The personnel
are provided with information material, constantly
updated according to the latest indications from the
Minister of Health, and online courses and lessons
are also guaranteed. All staff are also provided with
an operational instruction, specific to the professional
figure, in which national and regional guidelines on
vaccination activity are summarized. Moreover, the
new hires are placed alongside to expert personnel on

their first shift.
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Flow organization

Inside the vaccination center, users are guided to a
mandatory path, in which children are always attended
by an adult. After reaching the second floor of the Fi-
era Pavillon, temperature is measured, and a waiting
number is provided by Civil Protection volunteers. In-
side the center, they are seated in the waiting room be-
fore the acceptance, that takes place in the front offices.
The receptionists identify the child and the parent with
him and directed them to the vaccination modules. It
is possible to delegate an adult other than the parent
to carry the child during the vaccination process. In
this case, the informed consent signed by the parent
and a delegation document must be shown to recep-
tionists and medical staff. In the modules, the anam-
nesis is conducted by the medical staff with caregivers
and, after the informed consent is signed before the
administration occurs. In this phase, screens constantly
showing cartoons and volunteers dressed as clowns en-
tertain children to make vaccination a less unpleasant
moment. In addition, a “certificate for bravery” is given
to the child before leaving the vaccination station. Af-
ter that, the users proceed in the post-administration
waiting area, where they can stay for a time ranging
from 15 to 60 minutes, as defined by the doctor dur-
ing the interview. To leave the center, a path parallel to
that of entry is followed, without mixing flows.

Results
Vaccine administration

Since the opening of the center (16™ December
2021), considering the population born from the year
2010 to 2017, up to the ending of vaccination activity
in the massive pediatric center have been administered
85870 doses of vaccines (47311 (55%) first shots and
38559 (45%) second shots). In this span of time, about
23% of the population in the province of Milan aged
5-11 years has been reached and vaccinated with at
least one shot of vaccine in this center. As expected,
the adhesion to the vaccination campaign is higher as
the age of the subjects grows up, as shown in Table 1.
2010 and 2011 cohort by themselves represent the

34% of the whole vaccinated target population (con-
sidering both first and second shots).

Analyzing the distribution of the vaccination dur-
ing the week, in the first month of activity, which in-
clude Christmas festivity in Italy (the center has been
closed, for this motivation, during the 25% and the
31* of December and the 1% of January), the highest
flow of people has been registered during the last two
days of the week, like Saturday and Sunday, as shown
in Figure 1.

Considering the week 3™ — 9™ of January, dur-
ing Saturday and Sunday have been administered
6771 doses of vaccine (3751 first shots and 3020 sec-
ond shots), which represent the 41% of the whole ad-
ministrations of that week (16482 shots). The same
happened during the following week (10* — 16" of
January), in which 4649 doses have been administered
during Saturday and Sunday, 38% of the total of that
week (12078). This trend is more evident during the
week from 7% February 2022 and 13" February 2022,
in which 1992 vaccinations have been administered
during Saturday and Sunday, the 56% of the total of
the same week (3528). During the last two days of ac-
tivity of the MCYV, 1346 vaccines have been admin-
istered, the 59% of the whole administrations of the
same week (2271).

During the open days initiative, 4985 vaccina-
tions have been administered, the 42% of the total of
that week (11958), in trend with what happened the
other weeks. Data relating to the trend of administra-
tions during every hour of the day are not available.

Table 1. Number of doses administrated per year of birth.

Administrations per year of birth
Year of birth Shotn. 1 Shot n. 2

2010 8508 7119
2011 7402 6065
2012 7113 5853
2013 6690 5392
2014 6475 5256
2015 5853 4796
2016 5063 3971
2017 207 107

Total 47311 38559
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Figure 1. Administrations per day trend.
Table 2. Administrations per year of birth and sex. Discussion
Female Male
Year of birth | Shotn.1 | Shotn.2 | Shotn.1 | Shotn.2 Critical issues
2010 4111 3458 4395 3661 o
011 614 5949 3788 3118 . The mosF common and expectabl.e issue 1.s the re-
sistance of children at the moment of inoculation, that
2012 3415 2840 3697 3013 . .. .
leads not only to a higher vaccination time, but also
2013 3231 2582 3459 2810 more personnel needed per module.
2014 3155 2573 3320 2682 Average vaccination time is also affected by car-
2015 2830 2312 3022 2484 egivers’ need of reassurances. Having some personnel
2016 2454 1944 2609 2027 with a pediatric specialization might help with these
2017 86 46 121 61 issues, since they are more used to communicate with
Total 22896 18704 24411 19853 caregivers. Vasovagal or anxiety related events repre-

The highest flow was observed during the two hours
after school ending or no significative difference when
schools are closed, like during the weekend. This no-
tification could be due to the fact that between 4 pm
and 6 pm, both schools close and the caregivers end
the work time. No associations with sex of subjects
have been demonstrated by our data, so there is no dif-
ference between male and female’s adhesion, as shown

in Table 2.

sent most of the observed adverse events and none of
them needed the intervention of a resuscitator. These
events were managed by laying patients in dedicated
stretcher in the immediate proximity of the modules.
As already described, the mass vaccination center does
not provide vaccinations exclusively for children, but
also for their caregivers: this might cause mistakes as
different vaccine types and dosages are available.

A solution adopted to minimize the risk of
mistake is to directly keep the pre-filled syringes in
different type of trays, easily detectable by material
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(cardboard or metal) or by shape; labeling the trays
is also advisable. The software also helps preventing
errors thanks to an automatic block in case of mis-
management. The wrong compilation of the child’s
informed consent was the main bureaucratic issue
encountered. The consent must always be signed by
caregivers, even in case of delegation to accompany
the minor to receive the vaccination. The lack of such
a signature caused the inability to administer the vac-
cine, but data regarding this kind of event are not
available as they are not collected in the database. As
the mass vaccination campaign towards 5-11-aged
children rolled out, Italy was struck by the fourth
wave of the pandemic: unclear guidelines regarding
quarantines and Covid cases in schools caused a series
of issues and confusion among caregivers, who often
brought children to the vaccination center, in viola-
tion of the active quarantine. The guidelines update,
in fact, didn’t specify what behavior had to be kept in

matter of school close contacts and vaccinations.
Agenda’s saturation

At least one caregiver is always with the child
during the vaccination because of the informed con-
sent procedure. In this context, could happen that the
parent, or both the caregivers, ask for the vaccination
for them too.

From the periodic report downloaded by the soft-
ware used, it is not possible to verify the familiarity
between two subjects. So, it is not possible to identify
the percentage of caregivers which receive the vaccina-
tion together with their child at the moment of their
vaccination, but this kind of data could be important
to organize the vaccine stocking. As mentioned be-
fore, personnel for each shift are managed relying on
scheduled slots, so it is important to consider agenda’s
saturation to avoid a human resource surplus. Up to
now, the difference between the whole administrations
during one day and the reservations can give an idea of
the amount of people which does not register from the
website or with the conventional ways of registration.
Even if these numbers are rough because nominal data
of the booking were not available, this trend could sug-
gest important organizational considerations for vac-
cine stocking service. After the analysis of the vaccines
administered and the vaccines booked, we observed
that 2495 administrations have been booked more
than the vaccines effectively administered: 3% of vac-
cinations were booked but have not been administered.

In order to evaluate another indicator about the
reservations and the adhesion to the vaccinal cam-
paign, we analyzed the saturation of the agendas for
the whole period of activity.

We observed the following trend about the book-
ing of the first shot: as shown in Figure 2, saturation

Agenda saturation (first shot of vaccine)
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Total agenda saturation (First and second shot)
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Figure 3. Total saturation of the agendas.

is very high for the first month of activity, and the net
decrease of this parameter is due to beginning of the
booking and administrations of the second shots of
vaccine to complete the vaccination cycle.

For this reason, we analyzed the total saturation
of the agendas, comprehending the first and the sec-
ond shots (Figure 3).

After the same day in which we observed a de-
crease for the saturation of the first shots agendas, even
considering the total of reservations, the same decrease
is present. This decrease, considering also the second
shot, is less important in the general trend.

Moreover, the data regarding 29" and 30" Janu-
ary (the two open days) confirm the decreasing trend of
agenda saturation of the first shots: the spikes of the sec-
ond shots administered match with the first doses admin-
istered three weeks before, so it is possible to assume that
second shots administered during the open days were
foreseen three weeks before. Furthermore, the lack of
an effective communication in promoting the open days
may have negatively affected the initiative adherence.

Conclusions

The modular structure of the Fiera Milano City
MCYV center facilitated the organization of the flows
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of patients and of the management of the vaccination
personnel, including nurses, doctors and volunteers. The
structure can host and vaccine a huge load of people at
the same time, and this advantage has been useful during
the first step of the mass pediatric vaccination campaign,
in which has been observed a very enthusiastic adhesion.
After the whole period of activity of the center, 7.3% of
target population in Lombardy Region has been reached
and vaccinated with a complete vaccination cycle, but a
dramatic decrease of activity and flow of people has been
observed after about 40 days of activity. This last con-
sideration could be linked to the absence of restrictions
on access to public places or social events for the unvac-
cinated population aged 5-11 years old and the conse-
quence was the adhesion to the vaccination campaign of
those families in which vaccine hesitancy is completely
absent. According to official data updated daily, 31.56%
of the whole 5-11 population has been vaccinated with at
least one shot of vaccine (16). This percentage is totally
not sufficient to reach the appropriate coverage in the tar-
get population. It appears to be clear that new catch-up
strategies should be actuated, first studying the appropri-
ate vaccination setting, like schools or other structures in
which reaching the population is easier than what has
been experienced. To corroborate this idea, it is possible
to investigate data from another Italian region, like Pug-
lia, in which the 42.34% of the 5-11 population has been
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vaccinated with at least one dose (16). In this region, anti-
Sars-CoV-2 vaccines are administered during the school
time, in schools.
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